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PREFACE 

The busy teacher of high-school algebra often finds that 
limitations of time forbid the actual working out of all the 
exercises and problems in a text. This teachers' edition is 
designed to meet such a condition. In its plan it is brief and 
schematic rather than complete and detailed. Less time should 
be required to prepare a lesson from this outline than from a 
text giving the solutions in full. 

For those exercises involving not more than one process in 
their solution the answers only are given. If two or more pro- 
cesses are required in a solution, an outline is given which 
covers each step of the work. Moreover, after each indicated 
step of the work, the result obtained by taking that step is 
set down. This scheme affords an easy method of tracing a 
solution. 

In the solution of problems the meaning of each letter rep- 
resenting an unknown is clearly stated, the equations repre- 

■ 

senting the conditions of the problems in terms of these letters 
are given, and the schematic solution of the equation or system 
always follows. 

The authors and publishers desire the cooperation of teachers 
and school authorities in limiting the circulation of this book to 
actual teachers of algebra. 
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1. 4 fc + 3 m = 4 (3600) + 3 (60) = 14,680 seconds. 

2. 6 y + 4/ = 6 (36) + 4 (12) = 228 inches. 

3. 4g + 6d = 4(25) + 6(10) = 160 cents. 

4. 4t + Qh = 4(2000) + 6(100) = 8600 pounds. 



5. 3x + 6x = 8x. 

6. 4x + 6x = 9x. 

7. 2x + 3x + 6x = llx. 

8. 2x + 2 + Sx + 4 = 5x + 6. 

9. x + x+.2 + x + x + 2 = 4x+4. 

10. n + n + 1 + n + 2 = 3n + 3. 

11. 5a + 18-3a-7 = 2a + ll. 



12. 8x - 3 + 18 - 5x = 3x + 16. 

13. 4w - 8 + 3w + 20 = 7w + 12. 

14. y + 5 m = 17 m. 
16. 2y + 7/=13/. 

16. 4g + 3n = 23n. 

17. 2d + 16&=63ft. 

18. 15 A + 60m = 960m. 



19. Area, 6 • 6 • 1 square inch = 25 square inches ; perimeter, 4 • 6 
inches = 20 inches. 

20. Perimeter, 4 s inches ; area, s • s square inches. 

21. Area, 12-4-1 square foot = 48 square feet ; perimeter, 2 • 12 feet 
+ 2-4 feet = 32 feet. 

22. Area, ab square feet ; perimeter, 2 a feet + 26 feet = (2 a + 2 6) feet. 

23. (a) 2 x inches ; (6)2-x + 2-2x = 6x inches ; (c) 2 x • x square inches. 

24. 3 • y years. 

20. (30 + y) years. 

26. Length, (12 + to) feet ; perimeter, 10 + 10 + 12 + 10 + 12 + 10 = 
(24 + 4 10) feet. 

27. Length, (18 + 10) feet ; perimeter, 10 + 10 + 18 + 10 + 18 + 10 = 
(36 + 4 10) feet. 

10 feet = the width. 
2 10 + 4 feet = the length, 
the perimeter = 10 + 10 + 210 + 4 + 210 + 4, 
= (610 + 8) feet. 
1 



28. Let 

Then 
and 
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1. Greater number + less number = 160. 

If we represent the less by I, then 4 1 must represent the greater, and 
the above statement becomes 

41 + 1 = 160. 

Whence I = 32, 

and 41 = 128. 

Therefore the greater number is 128 and the less is 32. 

2. The number + five times the number = 216. 

If we represent the number by n, the above statement becomes 

n + 5n = 216, 
or 6n = 216. 

Whence n = 36. 

3. Greater number + less number = 72. 

If we represent the less by Z, then 7 1 must represent the greater, and 
the above statement becomes 

7 1 + I = 72. 

Whence I = 9, 

and 7 1 = 63. 

4. 1st number + 2d number + 3d number = 105. 

If we let t represent the 3d number, 2 1 must represent the 1st number 
and 4 1 the 2d. Then the above statement becomes 

2t + 4t + t = 105. 
Whence t = 16, 

2 1 = 30, 
and 4t = 60. 

5. 1st number + 2d number + 3d number = 117. 

If we represent the 1st number by n, 2 n must represent the 2d number 
and 6 n the 3d. Then the above statement becomes 

n + 2n + 6n= 117. 
Whence n = 13, 

2 n = 26, 
and 6 n = 78. 

6. 1st number + 2d number + 3d number = 192. 

If we represent the 2d number by n, 2 n must represent the 1st number 
and 3 n the 3d. Then the above statement becomes 

2n + n + 3n= 192. 

Whence n = 82, 

2n = 64, 
and 3n = 96. 
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7. 1st number + 2d number -f 3d number = 324. 

If we represent the 1st number by n, 5 n must represent the 2d number 
and 30 the 3d. Then the above statement becomes 

n + 6n + 30n = 324. 
Whence n = 9, 

5 n = 46, 
and 30n = 270. 

8. 1st number + 2d number + 3d number = 104. 

If we represent the 1st number by n, 3 n must represent the 2d number 
and 4 n the 3d. Then the above statement becomes 

n + 3n + 4n = 104. 
Whence n = 13, 

3n = 39, 
and 4n = 52. 

10. From arithmetic, principal + interest = amount. 

Principal -f .06 principal = $ 265. 
' If p represents the principal, this last statement becomes 

p + .06 p = 266. 
Whence p = 260. 

Therefore the sum is $260. 

11. Principal 4- .12 principal = $700. 

If p represents the principal, the above statement becomes 

p + .12 p = 700. 
Whence p = 626. 

Therefore the required sum is $625. 

12. 225 x .06 • (number of years) = 27. 

If we represent the number of years by n, this statement becomes 

226 x .06 • n = 27, 
or 13.571 = 27. 

Whence n = 2. 

13. 520 x .065 • (number of years) = 169. 

If n represents the number of years, this statement becomes 

620 x .066 • n = 169, 
or 33.8n = 169. 

Whence n = 5. 

15. Let x = the rate of interest. 

Then $826 x = the interest for one year, 

and $3300 x = the interest for four years. 



■ I 

■ 

■ I 

■I 
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But $105 = the interest for four yean. 

Whence 8800x=165, 

and x = *V 

Therefore the money is lent at 



16. Let x = the rate of interest. 
Then $250 x = the interest for one year, 

and $1500 x = the interest for six years. 

But $317.50 - $250, or $67.50 = the interest for six years. 

Whence 1600 x = 67. 50, 

and x = .045. 

Therefore the money is lent at 4J%. 

17. Let x = the number of years. 
Then $8 x = the interest at 4%. 
But $200 = the interest at 4%. 
Whence 8x = 200, 

and x = 25. 

Therefore the time required is 25 years. 

18. $150 x .05- (number of years) = $450 — $150. 

If we represent the number of years by n, this statement becomes 

3.5071 = 300. 
Whence n = 40. 

Therefore the required time is 40 years. 

19. Let s = a side of the square in feet. 
Then 4 s = the perimeter, or 160 feet. 
Whence 4s = 160, 

and 8 = 40. 

Therefore the square is 40 feet on a side. 

80. Let 8 = the number of feet in the width of 

the rectangle. 
Then 3 s = the number of feet in the length of 

the rectangle, 
and 2 s + 2 • 3 s, or 8 s = the number of feet in the perimeter 

of the rectangle, or 256 feet. 
Whence 8s = 266. 

Therefore 8 = 32, 

and 3 8 = 96. 

21. Let a = the side of either square in inches. 

Then 2 8 = the length of the rectangle in inches, 
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and 2-8 + 2-2 a, or 6a 
Therefore 6 a 

Whence a 

and 4 a 



the perimeter of the rectangle, or 198 inches. 

198. 

33, 

132, the perimeter. 



22. Let 


x = the side of each square in inches. 


Then 


4 x = the perimeter of each 


square, or 120 inches. 


Therefore 


42 = 120. 




Whence 


x = 30, 




and 


6 x = 180, the perimeter. 




• 
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1. 3a + 56. 

2. 56 -3a. 


„ a + 6 a + 6 

7 V or * 

a — 6 6 — a 


12. V6a + -VTb. 

13. VTx(x — y). 


3. 6« - a 2 . 


8. a(26-c). 


14. (a + 6)2. 


4. 3a* -2a*. 


9. a (6 + c). 


15. (a-6) 2 ,or(6-a) 2 


r a 


10. 7 x — (a — 6). 

11. (a + 6) (a - 6), 


16. 8062 . 
4ca 8 


6. 4a*6. 


or(a+6)(6— a). 


it «+*». 

Sx c 
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1. 20 - 5 + 6 - 10 = 15 + 6 - 10 = 21 - 10 = 11. 

2. 16 - (8 - 2) = 16 - 6 = 10. 

3. 14 - (16 - 8) + (12 - 4) = 14 - 8 + 8 = 14. 

4. 6-5-3-2 = 2-2 = 0. 

5. 8 - 6 h- 3 - 10 = 48 -4- 3 - 10 = 16 - 10 = 6. 
8. 18 -«- (2 . 8) = 18 -*- 6 = 8. 

7. (6 - 3) (17 - 2 - 6) = 3(17 - 10) = 21. 

8. 23 - 2 • 6 - 4 -r- 2 + 16 = 23 - 12 - 2 + 16 = 11 + 14 = 25. 

9. 18 -5- (9 - 3) = 18 -r- 6 = 3. 

10. (10 - 3) (16 - 3 - 2 + 8 -4- 4) = 7 (16 - 6 + 2) = 7 • 12 = 84. 

11. 14 - 3 - (16 - 2 - 5) -*- 6 + 8 • 2 = 14 - (16 - 10) -T- 2 + 16 = 30 - 3 = 27. 

12. (18-2)-6-*-(4+2-8-18^9)=16-6-4-(4 + 16-2) = 16-6-18 = 15f 
18. (16 - 6) (18 - 8) -r- 100 - 6 - 5 = 10 - 10 -f- 100 - 5 - 5 = 5 - 6 = 0. 

14. (5 + 3) (5 - 3) -*- 5 - 3 = 8 • 2 -s- 5 - 3 = 3£ - 3 = \. 
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If a = 3, 6 = 1, c = 5, d = 7, and e = 2 : 

1. 4a + 3d = 4- 3 + 3-7 = 33. 3. a6 + cd = 3 - 1 + 6 - 7 = 38. 

2. a 2 + 2c = 3 3 + 2-5 = 19. 4. c 2 - 5a6 = 25 - 5- 3- 1 =10. 
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5. a6cd-4e 2 = 31 -57 -4-4 = 89, 

d+c 7 + 5 

O. = = D. 

2 2 

c<# dee _ 5. 7 6-2 

7 '6# + 2# "" 6~ + T = 12> 

. 106 c 10 1 6 „ 

8. = = 0. 

6 6 2 1 

e d e 5 7 2 70 70 70 70 

ac ae 8-53-2 15 3 15 * 

1t cd + ae + ce 35+6 + 10 51 .„ 
a-6+c 3-1+6 7 7 

12 a 2 + 6 2 + c 2 + d 2 _ 9 + 1 + 25 + 49 _ 84 _ 
a + 6 + c + d ~~ 3 + 1 + 5 + 7 ~ 16 ~ *' 
g8 - C e 2 + 3cd _ 27 - 5 ■ 4 + 3 - 35 _ 112 

19a — — lZft. 

d-a + c 7-3+5 9 9 

14. 568 + 462 -26 -5 = 5- 1 + 41-2- 1-5 = 9-7 = 2. 

15. 366 -146* + 11 6 s + 11 6 s + 13 6 -20 = 3 -14 + 11 + 11 + 13 -20 = 4. 

16. a« = 3 2 = 9. 19. 6* + c« = 1* + 6 8 = 126. 

17. c« = 5» = 125. 20. d« - c 2 + 6 s = 7 2 - 26 + 1 = 25. 

18. d e + e° = 7 2 + 28 = 57. 21. e 2 - c* = 4 - 5 8 = 600. 

22 tf-t-e° = 7 + 25 ^ 7 + 32 ^ 3 
"2c + a2-5 + 3 13 

23 a a + 36 _ 38 + 31 = 30 _ 2 

' c« - d - e - 6 5 2 -7-2-1" 25-10" ' 

If a = 4, 6 = 0, c = 5, d = 7, and e = 8 : 

u 4a + 36 + 2d _ 4-4 + 3-0 + 2.7 _ 16 + 14 

c + e + 2 ~ 5 + 8 + 2 ~ 16 "~ ' 

& 

25. = = 0. 

a+c+d 4+5+7 

26. a6c + acd-6e = 4-0-5 + 4- 5-7-0-8 = 140. 
^ a6 + M + 6e = + + =0 

c a cd 5 4 35 
^-62 + 08 16-0 + 125 1ifl 

3d-2e+c 21-16 + 5 ^* 

29. Va + Vil = Vi + Vl6 = 6. 

30. 2 Va +"v^e = 2 Vi + ^8 = 6. 

31. 6 Va + cd + ^e- Va = + 35 + 2 - 2 = 39. 
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82. cvioe + d Woe = 6 </2 • 4 • 8 + 7 ^2.4-8 = 40 + 28 = 68. 

83. V&a + c a + d + a = V0 + 25 + 7 + 4 = 6. 
34. >/3d + ec + a-l = ^21+40 + 4-1 = 4. 



35. de + ac ^ac 2 + 2e + c = 66 + 20 VlOO + 16 + 5 = 66 + 220 = 276. 

36. (a + c)c = (4 + 5)5 = 45. 

37. (a + e)(c + d) = (4 + 8)(5 + 7) = 144. 

38. db{a + b) = 4 • 0(4 + 0) = 0. 

39. acd(a + c + d) = 4 . 5 • 7 (4 + 5 + 7) = 140 . 16 = 2240. 

40. ac(e - c + 6 + d) = 4 . 6(8 - 5 + + 7) = 20 • 10 = 200. 

41. (a + d)« = (4 + 7) a = 121. 

42. (e - a)* = (8 - 4)* = 16. 

43. (d - a) 8 = (7 - 4)« = 27. 

Sad (3a - 2c) 2 (e - c)» _ ? • * -7(12 - 10)«(8 - 6)» _ 4 • 27 

Qed ~ PP-7 "" 4 ~" 

4 

._ ab(c + d)(a + 6) 40(5 + 7)(4 + 0) . 

40. = = u. 

(c -a) (8-4) 

46. c* - 3 c*a + 3 ca a - a» = 125 - 3 • 26 • 4 + 3 • 6 • 16 - 64 = 1 . 

47. If x = 2 and y = 3, 3x + 6y = 21 becomes 3 • 2 + 5 • 3 = 21. Yes. 

48. If x = 8, 7x - 9 = 3a; + 25 becomes 7 • 8 - 9 = 3 • 8 + 26, or 47 = 49, 
which is false. No. 

49. If x = 2, x* + 5a; + 6 = becomes 4 + 10 + 6 = 0, which is false. No. 
If x = 3, it becomes 9+15 + 6 = 0, which is false. No. 

If x = 4, it becomes 16 + 20 + 6 = 0, which is false. No. 
60. If x = 6, 3x* - 14x -5 = becomes 3 • 26 - 14 • 5 - 6 = 0. Yes. 
If x = J, it becomes 3 • J — *f — 5 = 0, which is false. No. 
If x = 6, it becomes 3 • 36 - 14 • 6 - 6 = 0, which is false. No. 
If x = 4, it becomes 3 • 16 - 14 • 4 - 5 = 0, which is false. No. 
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1.4 + 2 = 6. 6. -4 + 2=- 2. 9. 4-6=- 2. 

2. - 2 + 4 = 2. 6. - 7 + 5 = - 2. 10. - 2 - 4 = - 6. 

8. - 3 + 5 = 2. 7. 5 - 2 = 3. 11. - 4 - 3 = - 7. 

4. - 3 + 3 = 0. 8. 2 - 5 = - 3. 12. - 3 - 2 = - 5. 
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1. (a) 10°-6 o =6°; (b) 10° - 10° = 0° ; (c) 10° - 18° = - 8°. 

2. (a)- 12°+ 7° = - 6°; 3. (a) - 12°- 7° = - 19°; 
(6) - 12°+ 12°= 0°; (b) - 12°- 12° = - 24°; 
(c) - 12° + 26° = + 13°. (c) - 12° - 25° = - 37°. 
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4. 13° + 7° = 20° or 69 miles . 20 = 1380 miles. 

5. 20° - 4° = 16°, at end of first day. 

20° - 2 • 4° = 12°, at end of second day. 
20° - 3 • 4° = 8°, at end of third day. 
20° - 4 • 4° = 4°, at end of fourth day. 
20° - 5 • 4° = 0°, at end of fifth day. 
20° - 6 . 4° = - 4°, at end of sixth day. 

?°±2« = 9da y s. 
4 

6. (a) Property = + $ 5200. 

Debts = - 12300. 
(b) Standing = $5200 - $2300 = + $2000. 

7. (a) Property = + $2300. 

Debts = - $5200. 
(b) Standing = $2300 - $5200 = - $2000. 

8. - 12° + 3° • 3 = - 3° at 9.00 a.m. 

- 12° + 3° • 4 = 0° at 10.00 a.m. 

- 12° + 3° • 7 = + 9° at 1.00 p.m. 
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1. +3 + (+2) = +6. 5. 7 +(-4) = + 3. 9. 4 + (-7) =-3. 

2. - 3 + (- 2) = - 5. 6. - 7 + (+ 6) = - 2. 10. - 3 + (- 6) = - 9. 

3. + 3 + (_ 2) = + 1. 7. - 6 + (- 4) = - 10. 

4. -3 + (+2)=-l. 8. 6 + (-5) = +l. 

Page 17 

1. +4 + (+7) =+11. 6. -8 + (+5)=-3. 

2. - 4 + (- 7) = - 11. 7. - 12 + (- 9) = - 21. 

3. + 4 + (- 7) = - 3. 8. - 6 + 6 = 0. 

4. - 4 + (+ 7) = + 3. 9. - 6 + (- 6) = - 12. 

5. + 8 + (-6) = +3. 10. _4+(+3) + (+6) = +5. 

11. 3 + (-7) + (5) + (-4) = -3. 

12. 8 + (- 2) + (- 4) + (+ 6) = + 8. 

18. 6 + (+ 3) = 9. 18. - 8 + (+ 2) = - 6. 

14. 6 + (- 4) = 2. 19. - 10 + (- 6) = - 16. 

15. 8 + (+ 4) = 12. 20. - 10 + ( + 17) = 7. 

16. 8 + (- 4) = 4. 21. 12 + (- 8) = 4. 

17. _ 8 + (- 2) = - 10. 22. - 12 + (+ 16) = 4. 
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Subtracting : Changing signs and adding : 

1. 8-5 = 3. 11. 8 + (-6) = 8. 

2. 13-9 = 4. 13 + (_9) = 4. 

3. 5 - 8 = - 3. 6 + (- 8) = - 3. 

4. 9 - 13 = - 4. 9 + (- 13) = - 4. 

5. - 8 - (- 5) = - 3. - 8 + (+ 6) = - 3. 

6. 8 - (- 5) = 13. 8 + (+ 6) = 13. 

7. - 10 - 6 = - 16. - 10 + (- 6) = - 16. 

8. - 4 - (- 6) = 2. - 4 + (+ 6) = 2. 

9. -18 -12 = -30. -18 + (-12) = -30. 
10. +13 -26 = -12. 13+ (-25)=- 12. 

Yes. The answers are the same as those obtained before. 
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1. 8 - (+ 6) = 8 + (- 5) = 3. 9. + 6 - (+ 6) = 6 + (- 6) = 0. 

2. + 8 - (- 5) = 8 + (+ 5) = 13. 10. - 6 - (- 6) = - 6 + (+ 6) = 0. 

3. + 6 - (- 8) = 5 + (+ 8) = 13. 11. 6 - (- 6) = 6 + (6) = 12. 

4. +5-(+8) = 6 + (-8) = -3. 12. -6 -(+6)= -6+(-6)= -12. 
6. 12-(+9)= 12 + (-9) = 3. 13. -14 -(-19) = -14 + (19) = 5. 

6. 12 - (- 9) = 12 + (+ 9) = 21. 14. - (+ 1) = + (- 1) = - 1. 

7. -12-(9)=-12+(-9)=-21. 16. - - (- 1) = + (+ 1) = 1. 

8. -12 -(-9) = -12 + (9)= -3. 16. 1 - (- 2) = 1 + (+ 2) = 3. 

17. 12-(+3)-(+2) = 12 + (-3) + (-2)=7. 

18. - 12 - (+ 3) - (+ 2) = - 12 + (- 3) + (- 2) = - 17. 

19. - 12 - (- 3) - (- 2) = - 12 + (3) + (2) = - 7. 

20. 18 - (- 5) - (7) = 18 + (5) + (- 7) = 16. 

21. + 6 + 4 = 10. 28. - 7 + 14 = 7. 

22. - 6 + (- 4) = - 10. 29. 9 - 6 = 3. 

23. - 3 + 3 = 0. 30. - 7 - (- 2) = - 6. 

24. + 6 + (- 6) = 0. 31. + 6 - 11 = - 6. 
26. + 6 + (- 2) = 4. 32. - 7 - (- 11) = 4. 

26. - 8 + 5 =- 3. 33. - 5 - (- 5) = 0. 

27. - 8 + 3 = - 6. 34. 2 - 2 = 0. 

36. 4 -(-14) = 18. 

36. 12 + (3) - (5) = 12 + (3) + (- 5) = 10. 

37. 12 - (- 3) + 6 = 12 + (3) + 6 = 21. 

38. 12 - (- 4) + (- 6) = 12 + (4) + (- 6) = 10. 

39. 18 + (- 6) - (+ 7) = 12 + (- 7) = 5. 

40. - 16 + (- 10) - (+ 11) = - 26 + (- 11) = - 37. 

41. - 13 - (8) + (- 14) = - 27 + (- 8) = - 35. 
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1. 


+ 3- 


+ 4 = +12. 


2. 


+ 4- 


+ 12 = + 48. 


3. 


-5- 


+ 4 = - 20. 


4. 


+ 6- 


- 6 = - 36. 


5. 


-7- 


+ 8 = - 66. 


6. 


-7- 


-3 = +21. 


7. 


-12 


. + 9 = - 108 


8. 


+ 6- 


- 4 = - 24. 


9. 


-6- 


- 6 = + 36. 


10. 


+ 5. 


-10 =-50. 
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11. + . + 4 = 0. 

12. -7-0 = 0. 

13. + 4 . _ 5 + e = - 120. 

14. + 4 • - 5 • - 6 = + 120. 

15. _4._5._e-- 120. 

16. 12 • + • - 5 = 0. 

17. 9 • - 10 - - = 0. 

18. - 4 • + 3 • - 6 = + 72. 

19. _8.-2.-6=:- 80. 

20. 2- -3- + 5 = - 30. 



1. +10-*-+ 2 = + 5. 

2. _ 10 + - 2 = + 6. 

3. _ is + + 3 = _ 5. 

4. + 14 -f- - 7 = - 2. 

5. _ 18 -*- - 2 = + 9. 

6. -7++7--1. 

7. -*- + 6 = 0. 

8. 0-^-5 = 0. 

9. + 18-H+3-5--2: 

10. + 46 -5- - 6 -5- - 3 : 

11. -64-^ + 8^-2: 
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12. +96 -i-- 6 -s-+ 4 =-4. 

13. 72-4- + 9-r--4=-2. 

14. 60 -5- - 6 + - 12 = 1. 

15. 48-j-+3-j--4=-4. 

16.^ = 2. 
17.=i? = -2. 



-3. 
3. 

+ 4. 



18. 



6 

+ 16 

+ 2 



= 8. 
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1. (7) + (5) = 12. 

2. (7) - (6) = 2. 

3. (7) + (-5) = 2. 

4. (7) -(-5) = 12. 

5. (-7) + (6) =-2. 

6. - 7 + 5 = - 2. 

7. (-9) -(4) =-13. 

8. - 9 - 4 = - 13. 

9. -11 + (-13) = -24. 

10. _ 6 - (- 10) = 4. 

11. -6 + 10 = 4. 

12. 8 + (-10) = -2. 

13. 12 - 18 = - 6. 

14. _ 18 - 12 = - 30. 

15. 15 - 14 = 1. 



16. +7-0 = 7. 

17. _ o - 3 = - 3. 

18. (-3) (6) = -18. 

19. (-5)6 =-30. 
20 t (7)(-6)=-35. 

21. 8 (-3) =-24. 

22. (-5) (-12) = 60. 

23. -3(-8) = 24. 

24. - 5 • 4 = - 20. 
26. 6 = 0. 

26. 0(-9) = 0. 

27. 4 8 = 32. 

28. - 3 • 6 = - 18. 

29. 12 -4- (-2) = -6. 

30. - 12 -T- 2 = - 6. 
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81. - 89 -*- (- 3) = 13. 85. - 27 -*- 9 = - 3. 

82. 46 -*- (- 15) =- 3. 36. 3 - 6 + 6 = 4. 

33. -*- (- 6) = 0. 87. - 4 + 6 - 2 + 1 = 1. 

34. -*- 3 = 0. 88. - 4 + 6 + 2 - 1 = 8. 

89. 2-3 + 4-5-6 = - 8. 

40. 7 41. 6 42.-8 48. 4 

-2 -2 6 -9 

3 -3 2 -3 

-5 4-5 6 

8 5-6-2 

44. 3 • 6 + 3 = 6. 49. 3* = 9. 

46. - 4(7) -*- (- 2) = 14. 60. (- 3)2 = 9. 

46. 3(-6) + 2=-9. 61. 2* = 8. 

47. 4 • 6(- 8) -i- (- 16) = 12. 62. (- 2)* = - 8. 

48. 18-j-(-3)6-s-4 = -9. 63. (-4)* + 42 = -64 + 16 = -48. 

64. (- 1)2 + (- 1)« + (- 2)2 + (- 2)8 = 1 - 1 + 4 - 8 =- 4. 

66. 6 + 3 • 2 + 18 h- (- 3) = 6 + 6 - 6 = 6. 

56. 52-4-f-(-2)+6(-8) = 26 + 2-18 = 9. 

67. 3-6-S-9-2. 6-^4 + (-3)2 = 2-3 + 9 = 8. 

68. 6 + 6- 32-52. 2-r- 10 = 6 + 54-6 = 66. 

If x = 3 and y = - 2 : 
69. y* = 4. 64. 2y« = -16. 

60. y* = - 8. 66. 6x2ya = 6 • 9 • 4 = 180. 

61. y* = 16. 66. 4xV = 4 • 9 • 16 = 676. 

62. y» = - 32. 67. x a - y2 = 9 - 4 = 5. 

68. 2y2 = 8. 68. x* - y* = 27 - (- 8) = 86. 

69. x* + 2xy + y 2 = 9 + 2.3(-2) + 4 = 1. 

70. x a - 2 xy + y2 = 9 - 6 ( - 2) + 4 = 26. 

71. (x + y) (x - y) = 1 • 5 = 5. 

72. x« + 8x«y + Sxy 8 + y 8 = 27 + 3 • 9(- 2) + 3 • 3 • 4 - 8 = 1. 

73. y« - 3xy a + 3x2y - x» = - 8 - 3 • 3 . 4 + 3 • 9(- 2) - 27 = - 125. 

74. If x = 6, 4x - 2 = 2x + 8 becomes 4-5-2 = 2.6 + 8, or 18 = 18. 
Yes. 

76. If x = - 9, 8x-6 = 2x + 8 becomes -9-3-6 = -9-2 + 8, but 
-32*- 10. No. 

76. If x = 4, x 2 - x - 12 = becomes 16 - 4 - 12 = 0, or = 0. Yes. 
If x = - 8, it becomes 64 + 8 - 12 = 0, but 60 * 0. No. 

If x = - 4, it becomes 16 + 4 - 12 = 0, but 8 j± 0. No. 

77. If x = J, 3x a + i9 x = 14 becomes 3 . f + V = I 4 , or 14 = 14. Yes. 
If x = 2, it becomes 3 . 4 + 2 . 19 = 14, but 60 j± 14. No. 

If x = - 7, it becomes 3 • 49 - 7 • 19 = 14, or 14 = 14. Yes. 
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78. 15° - 3° • 2 = + 9°, at 9.00 a.m. 
15° - 3° • 6 = 0°, at noon. 

15° - 3° 8 = - 0°, at 3.00 p.m. 

*« a ^ . t.x 30+ (-7) + 18 + (-10) + 16 - 9M x 

79. Average height = — -^ — — * '— — , or 9 j feet. 

5 
The average height was 9$ feet above the assumed level. 

80. Mean height = -i — ±All — ' , r 1| feet above the level. 

81. Let x = the height of the seventh point. 
Then ** ' 6 + X = 0, or x =- 9. 

The last point was — 9 feet high. 

82. Euclid lived about - 800 ; Sir Isaac Newton died in + 1727. 

88. The date - 460 means 450 b.c. ; the date + 1910 means 1910 a.d. 
The difference, 1910 - (- 460), is 2360 years. 

84. Rate upstream, (8 — 1J) miles per hour ; rate downstream, (8 + 1 J) 
miles per hour. 

86. Rate toward bow, (12 + 3) miles per hour ; rate toward stern, 
(12 — 8) miles per hour. 

86. Balloon, - 600 pounds ; men, 1500 pounds ; both, [1500 + (- 500)], 
or 1000 pounds. 

87. (a) (2 +1J) miles per hour ; (b) (2 — 1J), or — J mile per hour; i.e. 
he is being carried downstream J mile per hour. 

Page 28 

1. 18 - 5 + 6 = 19. 

2. 18a- 5a + 6a = 19a. 
8. 12 - 7 + 3 + 4 = 12. 

4. 12a 2 -7a 2 + 3a 2 + 4a 2 = 12a 2 . 

5. 6 - 4 - 17 + 20 = 6. 

6. 6a&-4a6-17a& + 20a6 = 6a6. 

7. 15 - 17 + 8 - 12 - 25 = - 31. 

8. 8 abc — 17 abc — 4 abc + 16 abc — 12 abc = — 10 dbc. 

9. 11 + 5 - 9 - 3 + 16 - 25 = - 5. 

10. 16 ac — 9 ac + 5 ac — 2 ac — 3 ac + 11 ac = 18 ac. 

11. 7x + 4x-15x -8x + 3x = ~9x. 

12. 12y-17y + lOy + 20y - 25y = 0. 

18. 4 xy — 8 xy — 12 xy + 13 xy — xy = — 4 xy. 

14. 14x 2 - 13x 2 + x 2 - 5x 2 + 4x 2 = x 2 . 

15. 6y 2 ~22^-lly 2 + y 2 -7y 2 = -14y 2 . 

16. 7aV> - 5a 2 6 + 8a 2 6 - a 2 6 + 9a 2 6 = 18a 2 6. 



TEACHERS' EDITION 13 

Page 29 

1. The sum of a, 8 6, and — c = a + 86 — c. 

2. The sum of 4x, - 26, 3y, and 10 = 4x - 26 + 3y + 10. 

8. The sum of 306 2 , 26x, - cy, and 4a 2 6 = 30& 2 + 26x - cy + 4a*6. 

4. The sum of 6 xfy, — 6 xy 8 , c*y, and — 2 cy 8 

= 6 x*y — 5 xy 8 + &V — 2 cy 8 . 

5. The sum of 4 x, — 8 a, 2 6, — 6x, and 3 y = - x — 3a + 26 + 8y. 

6. The sum of 6a, - 46, +3c, 66, and - 2c 2 = 5a + 26 + 3c -2c 2 . 

7. The sum of 3a 2 , + 26 s , - 6c 2 , - 46 s , ani 6a 2 = 8a 2 - 26 2 - 5c 2 . 

8. The sum of 4a 8 6, - 40& 8 , - 3a 2 6, 306 2 , 4a 8 6, and 2a6 8 

= 8a 8 6-2a6 8 -3a 2 6 + 3a6 2 . 

9. -4a 2 6 + 6a26 2 - 15a 2 6 2 + 8a 2 6 2 + 0a 2 6 2 = -4a 2 6-6a 2 6 2 . 

10. -6 8 -236 8 + 176 8 + 6 8 -06 8 +136 8 = 76 8 . 

11. 12a 8 6 + 6a 8 6 - a 8 6 + 16a 3 6 - 13a 8 6 - 26a 8 6 = - 6a 8 6. 

12. ll Va - uV a -f 21 Va - Va = 17V a. 

13. 3Vx — y - Vx — y + 9Vx - y — 7Vx — y = 4 Vx — y. 

14. 3(a + 6) - 2 (a + 6) + 8 (a + 6) = 9(a + 6). 

15. - 7(a - 26) + (a - 26) + 12(a - 26) = 6(a - 26). 

16. 8(a + 6) + 3(a - 6) - 4(a + 6) - 2(a - 6) = 4(a + 6) + (a - 6). 

17. 4(x - y) - 3(x + 3) - 6(x - y) + 5(x - 3) 

= - 2 (x - y) - 3(x + 3) + 5(x - 3). 

18. (2x -y) 2 - 3(2x - y) 2 + 4(2x - yf - 7(2x - y) 2 = - 6(2x - y) 2 . 
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1. 


x + y + z 

x-2y + 32 

3x + 4y- 7z 

6x + 3y- Sz 


5. 


4x — 3y — 62 

6y- 2z 

7x — 6y — 4« 

llx-3y- 112 


9. 


9 ac — be 

— 4 ac + 8 a& 

— ac — VI ab 
4 ac — 6c — 4 ab 


2. 


2x + 6y — z 

3x-8y + 62 

x- y- 2 

6x — 4y -f 4z 


6. 


x + 3y + 22 

x + y — 82 

— 2x — 4y + 2 


10. 


a 2 - 4 a + 10 

- 6 a 2 + 5 a + 4 

2 a 2 + 3 a - 16 




+0 +0 


-3a 2 + 4a- 2 


8. 


3x + 5y 
4x— 7y + 6z 
8x-3y-32 
10x-5y + 3« 


7. 


5x — y + 32 

x + 2y - II2 

-7y+ 92 

6x-6y + 2 


11. 


- a 2 + a + 9 
6a 2 -4a-7 
5 a 2 - a 

10a 2 - 4a + 2 


4. 


7x— y + 3« 

6x —4« 

2x + 6y -62 

14x + 6y — 62 


8. 


8a- 76-6c 

-4a-36 + 6c 

36 + 7c 

4a- 76 + 6c 


12. 


x- y +2 2 
ix- *y + tV2 
!Jx-2Jy + 2i2 
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13. ix -ft« 18 - 
\x+ jy 

- lv + fs 
i*-l}y4- ft* 

14. a-8(x-y)4-s 19, 
-10a4-4(x-y) 4- 6 

-2(x-y) 4-6 

- 9a- (x - y) 4- z 4- 11 

15. a 4- 2(6 -c) 4- d go. 

- 12a 4- 7(6 -c) 4- 6d 
11 a - 5(6 -c) 

4(6-c)4-7d 

16. 7 a* -13 6* 4- 12 c* 21 - 

- a 2 4-1562- 7c2 
36« 4- 5c2 

6a2+ 562 + 10c2 

17. x 2 - 2xy4-y a 

- 4x 2 — 4xy — y 3 
-16x a - 8xy4-y 8 4-y 8 
-19x 2 -14xy 4-y 2 4-y 8 _j£ a _j&_$ C 4-7 

28. ax 4- 6x 4- ex = (a 4- 6 4- c) x. 

24. 2ax-3x4-6x = (2a-34-6)x. 

25. 8 ax — 4 ex + x = (3 a — 4 c 4- 1) x. 

26. 3 ax 2 - 6x 2 - x 2 + a2x 2 = (3a - 6 - 1 4- a 2 )x 2 . 

27. 6y — 4cy — y — 46y = — 4cy — y — 36y = (— 4c — 1 — 86)y. 

28. a(6 4- c) 4- 3(6 4- c) = (a 4- 3) (6 4- c). 

29. 4(a - x) - 36(a - x) = (4 - 36)(a - x). 

30. 8a(a 4- 36) - l(a 4- 36) = (8a - l)(a 4-36). 

31. 7 6(x 2 + y 2 ) - a(x 2 4- y 2 ) 4- (x 2 4- y 2 ) = (76 - a 4- l)(x 2 4- y 2 ). 

Page 35 (First set) 

1. x4-5 = ll. 

Subtracting 6 from each member, x = 6. Ax. II 

2. x - 4 = 12. 

Adding 4 to each member, x = 16. Ax. I 

3. 3x4-10 = 28. 

Subtracting 10 from each member, 3 x = 18. Ax. II 

Dividing each member by 3, x = 6. Ax. IV 



- a 2 4-5a6 4- & 

6a a -4a&-962 

-2a6 4-26* 


4 a a_ ad -662 

3x2- 6x4-11 

- 4x- 8 

-3x a + 6x-16 

4- 13x 


862- 
-66 s - 


8x-13 

106c 4- 12 c a 
6c- c a 
- 11 c 2 + c» 


262- 

4x2y- 

-2x 2 y - 

x2y- 


116c 4-c* 

- xy 4- y a 
-3xy 4-4xy 2 
-3xy4-4y 2 


3x 2 y-7xy + 5y 2 + 4xy2 
*a4-i&-*c 

- *a4-*&- c 

- 6-fic 

- *a 4-7 
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4. 6x-6=19. 
Adding 6 to each member, 

6x = 25. 
Whence x = 6. 

5. 9x-12 = 6. 
Adding 12 to each member, 

9x = 18. 
Whence x = 2. 



6. 

Whence 


4x = 12 + x. 
x = 4. 


7. 
Whence 


6x = 20 + 2x. 
x = 5. 



8. 9n = 40-n. 
Whence n = 4. 

9. 13n = -5n + 36. 
Whence n = 2. 

10. -4n = -13n + 27. 
Whence n = 3. 

11. 3y + 2 = y + 8. 
Whence y = 3. 

20. 4x-3 + 8x 

Collecting, 12 x 

Whence 



12. 5 + 4y = 3y + 20. 
Whence y = 16. 

18. 2y-3 = 17-y. 
Whence y = 6f . 

14. 8x-15 = 6x-15. 
Adding 15 to each member, 

8x = 6x. 
Whence x = 0. 

15. -7fc + 19 = 25-9A. 
Whence A = 3. 

16. -7x + 18 = 4x + 18. 
Whence x = 0. 

17. 5&-4 = 3fc + 18. 
. Whence k = 11. 

18. 8-6x+ 12 + 10x = 26. 
Whence x = 1J. 

19. x + 2x + 18 + x + 2x + 18 

= 116. 
Whence x = 13J. 

17 = 40 + 6x-54. 
20 = 6x-14. 
x = l. 
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1. Length, 3x; perimeter, 2 x + 2 • 3x, or 8x. 

2. Length, x + 10 feet; perimeter, 2 • x + 2 (x + 10), or 4x + 20 feet. 
8. Width, x - 18 feet ; perimeter, 2 • x + 2 (x - 18), or 4 x - 36 feet. 

4. Width, x feet ; length, 2 x + 4 feet ; perimeter, 2 x + 2 (2 x + 4), or 
6x + 8feet. 

5. Greater by 1. 6. n + 1. 

7. » + 1 and n + 2 ; sum is 2 n + 3. 

8. n + 1, n + 2, n + 3; the sum of the four = 4 n + 6. 

9. Greater by 2. 10. n + 2 ; n - 2. 

11. n, n + 2,n + 4 ; their sum = 3 n + 6. 

12. n, n + 2, n + 4, n + 6 ; their sum = 4 n + 12. 
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18. First, n ; second, 2 n ; third, 6 n. 

14. First, n ; second, n + 10-; third, n + 10 — 7, or n + 3. 

15. as — 4 ; x + 6. 

16. (a) B, x years ; A, 2 x years. (6) B, x — 7 years ; A, 2 x — 7 years, 
(c) B, x + 12 years ; A, 2 x + 12 years. 

17. 8 + x = 6. 22. 4a = 18 + 2. 

18. x = 10 - 2. 28. 8 + x = 34 - x. 

19. x = 3 + 6. 24. 2x - 9 = 14 -f x. 

20. x = 5 + y. 25. 2x + 3x = 48 + x. 

21. 3x = 21. 26. 3x - 12 = 60 + x. 

Page 37 

1. Greater number + less number = 135. 

If we represent the less number by n, 2 n must represent the greater, 
and the above statement becomes 

2n + n = 136. 

Whence n = 46, 

and 2 n = 90. 

2. Greater number + less number = 105. 

If we represent the less number by n, 4 n must represent the greater, 
and the above statement becomes 

4n + n = 105. 

Whence n = 21, 

and 4 n = 84. 

3. Greater number — less number = 62. 

If we let n represent the less number, 5 n must represent the greater, 
and the above statement becomes 

5 n — n = 62. 

Whence n = 13, 

and 5 n = 65. 

4. Greater number + less number = 129. 

If we let n represent the less number, n + 5 must represent the greater, 
and the above statement becomes 

w+5 + n= 129. 

Whence n = 62, 

and n + 5 = 67. 

5. Greater number + less number = 168. 

If we represent the less number by n, n + 18 must represent the greater, 
*nd the above statement becomes 
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n 4- 18 + n = 168. 
Whence n = 75, 

and n + 18 = 93. 

6. Twice the width + twice the length = 156 feet. 

If we let w represent the width in feet, 5 w must represent the length, 
and the above statement becomes 

2-to + 2-5i0 = 156. 

Whence 10 = 18, 

and 5 to = 65. 

7. 2 • length + 2 • width = 96 feet. 

If we represent the width in feet by 10, 12 + w must represent the 
length, and the above statement becomes 

24 + 2wH-2m; = 96. 

Whence w = 18, 

and 12 + w = 30. 

8. 2 • length + 2 • width = 98 feet. 

If we represent the width in feet by 10, 2 w + 4 must represent the 
length, and the above statement becomes 

4u7 + 8 + 2to = 98. 

Whence w = 15, 

and 2 w + 4 = 34. 

9. 2 • length + 2 • width = 88 feet. 

If we let w represent the width in feet, 3 w — 20 must represent the 
length, and the above statement becomes 

610- 40 + 210 = 88. 

Whence 10 = 16, 

and 3 10 - 20 = 28. 

10. 1st number + 2d number + 3d number = 45. 

If we represent the first number by n, n + 1 and n + 2 must represent 
the next two numbers greater, and the above statement becomes 
(n) + (n + 1) + (n + 2) = 45. 
Whence n = 14, 

n + 1 = 15, 
and n + 2 = 16. 

11. 1st number + 2d number + 3d number + 4th number = 106. 

If we represent the first number by w, n + 1, n + 2, and n + 3 must 
represent the three consecutive numbers greater, and the above statement 
becomes 

(n) + (n + 1) + (n + 2) + (n + 3) = 106. 

Whence n = 25, 
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n + 1 = 26, 

n + 2 = 27, 

and » + 3 = 28. 

12. The sum of five consecutive numbers = 85. 

If we represent the first number by n, n + 1, n + 2, n + 3, n + 4 must 
represent the next four numbers greater, and the statement above becomes 
(n) + (n+ l) + ( W + 2) + (n + 3) + (n + 4)= 86. 

Whence n = 15, 

n + 1 = 16, 

n + 2 = 17, 

n + 3 = 18, 

and n + 4 = 19. 

18. 1st odd number -f next odd number + next odd number = 291. 
If we represent the first number by n, the others must be represented 
by n + 2 and n + 4 respectively, and the above statement becomes 
(n) + (» + 2) + (n + 4) = 291. 
Whence n = 95, 

n + 2 = 97, 
and n + 4 = 99. 

14. 1st even number + next even number + next even number = 66. 

If we represent the first number by n, n + 2 and n + 4 must represent 
the other numbers, and the above statement becomes 
(n) + (n + 2) + (n + 4) = 66. 
Whence n = 20, 

n + 2 = 22, 
and n + 4 = 24. 

15. The sum of five consecutive odd numbers = 315. 

Representing the first number by n, we must then represent the others 

by n+2, n+4, n+6, n+ 8 respectively, and the above statement becomes 
(n) + (n+2) + (n+4) + (n-f6) + (n + 8)=815. 

Whence n = 69, 

n + 2 = 61, 

n + 4 = 63, 

n + 6 = 65, 

and n + 8 = 67. 

16. A's age + B's age = 43 years. 

If we represent B's age in years by x, x — 2 must represent A's age, 
and the above statement becomes 

x - 2 + x = 43. 

Whence x = 22*, 

and x - 2 = 20*. 
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17. A's age + 6 years + B's age -f 6 years = 64 years. 

If we represent A's age in years by x, 2 x most represent B's age, and 
the above statement becomes 

x + 6 + 2x + 6 = 54. 

Whence x = 14, 

and 2x = 28. 

18. Mileage of United States + mileage of Europe = 402,000 miles. 

If we represent the mileage of Europe by m, m + 62,000 must repre- 
sent that of United States, and the above statement becomes 

m + 62,000 + m = 402,000. 

Whence m = 175,000, 

and m + 62,000 = 227,000. 

19. Length of Nile + length of Amazon -f length of Mississippi 

= 11,600 miles. 

If we represent the length of the Amazon in miles by Z, I + 600 must 
represent the length of the Nile, and I + 500 + 300, or I + 800, the length 
of the Mississippi. The above statement becomes 
(I + 600) + (I) + (I + 800) = 11,600. 
Whence I = 3400, 

I + 600 = 3900, 
and I + 800 = 4200. 

20. Height of Mount McKinley + height of Pike's Peak = 34,607 feet. 
If we represent the height of Pike's Peak in feet by A, h + 6313 must 

represent the height of Mount McKinley, and the statement above becomes 

(h + 6313) + (h) = 34,607. 

Whence h =14,147, 

and h + 6313 = 20,460. 

The height of Mount Everest = 34,607 feet - 5606 feet = 29,002 feet. 

21. Horse power of a freight engine + that of a passenger engine + 
that of a tractor = 11,200 H.P. 

If we represent the H.P. of the freight engine by x, x — 1800 must rep- 
resent the H.P. of the tractor and x + 1000 that of the passenger engine. 
The above statement becomes 

(x) + (x + 1000) + (x - 1800) = 11,200. 
Whence x = 4000, 

x + 1000 = 5000, 
and x - 1800 = 2200. 



12. 





-(- 


4a6) = 


= 4a6. 




— 


4a6- 


-0 = 


-4a6. 


18. 


6 
a 


- a. 
-6. 






14. 


2x- c. 








c 


-2x. 
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Page 40 (First set) 

1. 8x-2x = x. 10. -6xV-^* a y a = ~12x 2 y 2 . 
2x-3x =-x. 6x 2 y a ~(-6x 2 y 2 ) = 12xV. 

2. 3x-4x=-x. 11. 0-3x = -8x. 
4x — 3x = x. 3x — = 3x. 

8. -8x-(-2x) = -x. 
-2x-(-8x) = x. 

4. -3x-(-6x) = 2x. 
-6x-(-3x) = -2x. 

5. 4x — (— x) = 6x. 

— x — 4x = — 5x. 

6. -3x — (— x) = - 2x. 15. — 4y-x. 

— x — (-3x) = 2x. x — (- 4y) = x + 4y. 

7. 6c-(-c) = 6c. 16. 26-(- 3a) = 26 + 3a. 
_c-6c = -6c. -3a-(+26) = -3a-26. 

8. — Sac -(- ac) = — 4ac. 17. — 66 — (— 2a) = — 66 + 2 a. 

— ac — (— 6ac) = 4ac. — 2a — (— 66) = — 2a + 66. 

9. -lla*e-8a a c = -19a 2 c. 18. -2a-(-2a) = 0. 
8a«c - (- lla%) = 19a*c. - 2a - (- 2a) = 0. 

Page 40 (Second set) 

1. a + 3 a + 2 6. 6c - 6c + 2a6 11. 4x - by + Zz 
a + 2 a+3 -5c + 2a6 6c 4x-8y-2s 

1 -1 10c-2a6 -10c + 2a6 3y + 5z 

2. a — 2 a — 4 7. 6xy Zxy — a 12.4a— 6 + 2c 
a — 4 a — 2 Zxy — a hxy 3a — 26 

2 -2 2xy + a -2xy-a a+ 6 + 2c 

8. 3a + 6 2a -3 8. x + 3 18. 3a -66 

2a-3 3a + 5 x + 3 6a-46-3c 

a + 8-a-8 x + 3 -x-3 -2a- 6 + 3c 

4. 9-4a 7 + 3a 9. 2x-8 14. 6-x+ y 
7 + 3a 9 -4a 2x -3 a -x- y 
2-7a-2 + 7a -2x + 32x-3 6-a +2y 

5. 4a-3 4a 10. 2x-2y+ z 16.4a- 6 + 6c 

4a 4a-3 x-2y + Zz 3a-26- c+6 

-3 3 x -2« a+ 6 + 6c— 6 



16. 


a-36 
2a-26-2c + 4 


17. 


-a- & + 2c-4 

c — d + e 
— c + a + 6 


18. 


2c — a* + e — a — 6 

2x + 5y - 3« 

x — 2y + 2 


19. 


X + 7y — 4« 

5x — 2y — 4« 
7x-9y + 3« 


20. 


— 2x + ly — 7z 

6a + 36 
6a-46-6c 


21. 


a + 76 + 6c 

5 

■fa + 6 -2c 


22. 


5-a- 6 + 2c 

3xy -f « 

+ 3 db + (J 
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28. 





2x — 4y — z 




— 2x + ±y + z 


24. 


xj/ 1 + x*y + « 
-3xy 2 + 2x 2 y 




4 xy 2 — x 2 y + z 


25. 


x — 2y+ z 
3x + 2y- z 




-2x-4y + 2z 


26. 


x 2 - 7x + 10 
3x 2 + 14x- 8 




-2x 2 -21x + 18 


27. 


x- y+z 
6x + 3y -8z 




— 4x — 4y + 9z 


28. 


-8X 2 +4 
x 2 -6x + 6 




-9x 2 + 6x-2 


29. 


3a-66 + c 




3xy + z — Sab — c 3a — 56 + c 

30. 4a-66 + 8y 

+ X-12 



4a-66 + 8y-x + 12 

81. o 2 - 20&+6 2 (1) a 2 -13a+30 (4) 
a 2 -12a6+ 20 (2) 2a 2 + 20-14a6+ 6 2 (3) 
(l) + (2), 2a 2 -14a6+6 2 +20 (3) (4)-(3), - a 2 -13a+10+14a6-6 2 

32. 0-36+ c (1) a- 6+ c-x (4) 
4 a+ 5ft_6c + 4 (2) 5a + 26-5c -f 4 (3) 

(l) + (2), 5a + 26 -6c + 4 (3) (4)-(3), - 4a - 36 + 6c - x - 4 

33. 5x + 3x 2 y-16x2/ 2 (1) 
- 6x + 7x 2 y-12xy 2 (2) 

(1) + (2), - x + 10 x 2 y - 27 xy 2 (3) 

11 x- 5x*y+ 7xy 2 (4) 
(3)- (4), _ 12 x + 15x 2 y - 34 xy 2 , or 15x 2 y - 12 x - 34 xy\ 

84. 4a6c 2 - 3a6 2 c + 2a 2 6c (1) 

6abc 2 - 5a6 2 c -4a 2 6 2 c (2) 



(1) + (2) , 10 a6c 2 - 8 aific + 2 a 2 6c - 4 a 2 6 2 c (3) 

2a6c 2 + 7a6 2 c-3a 2 6c (4) 

(3)-(4), 8 a6c 2 - 15 a&^fc + 5 a 2 6c - 4 a^c 
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85. 



32 

-3a 


-42y- 
+ Txy- 


2z 




92 


Sxy— 
-2xy+ 


6z 
4«- 


-7a«bc 



(1) 5z-22y-a 2 6c (4) 

(2) - z -6a 2 6c+92 (5) 

(3) (4) + (5), 4s-22y-7a*&c+92 (6) 
(6) 



(3)-(6), -92+52y-10z+7 a*bc 
86. 



42-3y+ 6 
32 + 5y-10 
(l) + (2), 72 + 2y- 4 

37. 7 c + 5 d - e 

4c + 5d-9e 

(l)-(2), 3c + 8e 

88. 2 a + 22 + 5 

22 a + 2-10 

(l) + (2), 32* + 32- 5 
x 2 -62 + 3 



(3) -(4), 
39. 

(l) + (2), 
(3) -(4), 



2x 2 + 82- 8 

z + Sy -2z 
42 - 5y + 3z 
62 — 2y + 2 
3x-2y-6z 
22 -f 7z 

48. 



(1) 
(2) 

(1) 
(2) 

(1) 
(2) 
(3) 
(4) 

(1) 
(2) 
(3) 
(4) 



40. 52 + 3y- z 

+ 4y + 7z 

(l) + (2), 62 + 7y + 6z 

2— y + 3z 

(3)-(4), 42 + 8y + 3« 

41. 42-3y+ 7 
22 — 5y — 4 

(l)-(2), 22 + 2y + ll 

42 - 8 

(3) + (4), 62 + 2y+ 3 



(1) 
(2) 
(3) 
(4) 



(1) 
(2) 
(3) 

(4) 



42. 

(l)-(2), 
(3) -(4), 



3c- 5d- e (1) 

+ 6d+lle + 5 (2) 

3c-lld-12e-6(3) 

6c + 4e (4) 



2c -lid -16c -5 



3a + 36-4c 

-36-Sc-4 



(l)-(2), 3a + 66- c + 4 

4a —8c +2 

(3)-(4), - a + 66 + 7c + 4-2 



(1) 
(2) 
(3) 
(4) 
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1. 82-2=62 + 6. 
Transposing, 82 — 62 = 2 + 6. 
Whence 2 = 4. 

2. 42-6 = 22 + 10. 
Transposing, 

42-22 = 6 + 10. 
Whence 2 = 7^. 

3. 6y-6 = 9y + 2. 
Transposing, 6 y — 9 y = 6 + 2. 
Whence y = — 2£. 



4. 7; 


y + 3 = 


10 + 8y. 


Transposing, 






7y 


-8y = 


10-3. 


Whence 


y = 


-7. 


5. 6 n - 3 + 21 = 


18 + 4n. 


Combining, 






5n 


+ 18 = 


18 + 4n. 


Transposing, 






6n 


— 4n = 


18 - 18. 


Whence 


n = 


0. 
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6. 6 + 4n- 16 = 16 - n. 
Transposing, 

4» + n=16 + 9. 
Whence n = 4$. 

7. 5n + 8-2n = 7-4. 
Combining, 3 n + 3 = 8. 
Whence n = 0. 

8. Sk + 9 + 6* + 31 = 0. 
Combining, 8 & + 40 = 0. 
Whence & = — 6. 

9. 6& + 3-2& = 27. 
Whence ifc = 6. 

10. 8x-6 = S4 + 8x. 
Transposing, 

-5x = 40. 
Whence x = — 8. 

11. 2x-14-5x + 4 = 0. 
Whence x = — 8$. 

12. x + 12-llx = -15x + 22. 
Transposing, 

15x-10x = 22-12. 
Whence x = 2. 



18. 5y + 8 = 17 + Sy + 8. 

Transposing, 

6y-3y = 25-S. 
Whence y = 11. 

14. 3y + 5 + 8y + * = 0. 
Whence y = — ^. 

16. 2-4A = 8-8A + 8. 

Transposing, 

8&-4& = ll-2. 
Whence A = 2J. 

16. 8-6ft + 2 = 7& + 5. 
Whence h = 0. 

17. 3&-25 + 8A-20 = 0. 
Whence A = 4^. 

18. 14x-6x = 22 + 17x-llx. 
Transposing, 

8x-6x = 22. 
Whence x = 11. 

19. 7x - 13 + 8 = x - 27 - 6x. 
Transposing, 

7x + 4x = 6-27. 
Whence x = — 2. 



20. 

Whence 

21. 
Whence 

22. 

Whence 

28. 

Collecting, 
Whence 



4x - 15 - 11 x - 18 + 16x - 17 = 0. 

x = 6J. 

5y - 6 + 3y + 18 - 2y - 25 + 1 = 0. 

y = 2. 

= 9x - 3 - 4x + 27 + 16x +18. 
x = -2. 

7n-6-4n + 8 = 3n + 18-2n-3. 
3n + 3 = n + 15. 
n = 6. 



1. n + 6. 

2. n + a. 

3. n - 3. 

4. n — b. 
6. 4n. 



6. a + 6+3. 

7. a + b + c. 

8. 2 a — b — 5. 

9. 2 a - b — c. 
10. 2n-&. 
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11. 5n + a. 

12. 4n-7. 

13. 3 n + 8. 

14. 10 - 6, or 4. 
16. x - 4. 



16. 12 - y. 

17. x — o. 

18. a — x. 

19. x + y — «. 

20. 18 - 7, or 11. 
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21. 18 - n. 28. n - 18. 25. a - 7. 

22. 34 - 18, or 16. . 24. 80 - 6. 26. a - x. 

27. 6 — d, if 6 is the greater number. 6 + d, if 6 is the less number. 

28. n — d, if n is the greater number, n + d, if n is the less number. 

29. 10 - 4 = 6 ; 10 - x. 

30. 25 - 9 = 16 ; 25 - y ; 16 - (a + &). 

81. 40 - 27 = 13 ; 40 - 40 = ; 40 - a ; a - 6. 

82. 36 - 22 = 14 ; a - 14 ; y - x. 

38. a + 6 - (a - 6) = 12 ; a + 6 - (b - 6) = a - 6 + 12 ; 
4x-3 -(3x-4) = x + l. 

34. n + 4 years ; n + x years ; n — 3 years. 

85. 2n — 3+ 10years=2n + 7years; 2n — 3 + ayears = 2n — 3 + ayears; 
2 n — 3 — 8 years = 2n — 11 years ; 2 n — 3 — a years. 

86. A, x — 4 dollars ; B, x + 4 dollars. 

37. A, x + 50 -f y dollars ; B, x + 60 — y dollars. 

88. (a) x + 30 + 3x - 4 = 200. (c) x + 80 + 10 = 3x - 4. 

(b) x + 30 = 3x - 4. (d) x + 30 + 100 = 3x - 4 - 60. 

39. (a) A, x + 6 years ; B, 2 x + 12 years ; C, 3 x — 3 years. 

(6) A, x — 3 years ; B, 2 x + 4 years ; C, 3 x — 11 years. 

(c) x + 4 + 2x + 7+4 = 40. 

(d) (3x - 8 - 6) - (x - 6) = 24, if C is older than A. 

(e) x + 10 = 2x + 7. 

(/) 3x - 8 - 4 = 2x + 7 + 10. 

(g) 2x + 7+x = 40. 

(h) x + 2 + 2x + 7 + 2 + 3x-8+2 = 100 

40. A number less 2 is 8. 

41. The sum of a number and 3 is 5. 

42. Three times a number is 27. 

48. Four times a number less 2 is 16. 

44. Subtracting a number from 18 gives the same result as subtracting 
4 from the number. 

45. Subtracting 4 from three times a number gives the same result as 
adding 8 to twice the number. 

46. The sum of a number and a second number is 20. 

47. The result of subtracting a second number from a number is 2. 

48. Twice one number has the same value as the sum of a second 
number and 6. 

49. Three times a number less twice a second number is 8. 

50. The sum of a number and a second number is a. 

51. A number less a second number is b. 

52. The sum of a number and a is a second number. 
58. A number less b is equal to a second number. 
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64. Three times a number is equal to twice a second number. 

55. A number is equal to twice a second number less 6. 

56. The sum of three times a number and 4 is equal to the sum of 
twice a second number and 4. 

57. Eighty less a certain number is equal to the sum of a second num- 
ber and 30. 
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1. Let 


n = the unknown number. 


Then 


n + 22 = 60. 


Whence 


n = 28. 


2. Let 


n = the unknown number. 


Then 


n - 15 = 47. 


Whence 


n = 62. 


3. Let 


n = the unknown number. 


Then 


n + 9 = 28. 


Whence 


n = 19. 


4. Let 


n = the unknown number. 


Then 


n-17 = 36. 


Whence 


n = 52. 


5. Let 


n = the unknown number. 


Then 


2n-27 = 49. 


Whence 


n = 38. 


6. Let 


n = the unknown number. 


Then 


3n-36 = 2n. 


Whence 


n = 36. 


7. Let 


n = the unknown number. 


Then 


3n-17 = 2n-l. 


Whence 


71 = 16. 


8. Let 


n — the unknown number. 


Then 


5n + 6 = 2n + 15. 


Whence 


n = 3. 


9. Let 


n = the unknown number. 


Then 


4n + 9 = 7n-33. 


Whence 


n=14. 


10. Let 


n = the unknown number. 


Then 


n + 9 = 71 - n. 


Whence 


n = 31. 
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11. Let 

Then 

Whence 



n = the unknown number. 
2n + 6 = 4n- 10. 
n = 8. 



18. Let 




n = the less number. 


Then 




n + 12 = the greater number. 


Therefore 




n + n + 12 = 74. 


Whence 




n = 31, 


and 




n + 12 = 48. 


14. Let 




n = the less number. 


Then 




n + 3 = the greater number. 


Therefore 




n + n + 3 = 45. 


Whence 




n = 21, 


and 




n + 3 = 24. 


15. Let 




n = the less number. 


Then 




n + 8 = the greater number. 


Therefore 




n + n + 8 = 44. 


Whence 




n = 18, 


and 




n + 8 = 26. 


16. Let 




n = the first number. 


Then 




n — 4 = the second number, 


and 




n +9 = the third number. 


Therefore 


n + n 


- 4 + n + 9 = 83. 


Whence 




n=26, 
n - 4 = 22, 


and 




n + 9 = 35. 


17. Let 




n = the first number. 


Then 




n — 3 = the second number, 


and n 


— 3 + 18, or n + 16 = the third number. 


Therefore 


n + n- 


3 + n + 16 = 66. 


Whence 




n = 18, 
n - 3 = 15, 


and 




n + 15 = 33. 


18. Let 




n = one number. 


Then 




n + 1 = the other. 


Therefore 




n + n + 1 = 37. 


Whence 




n = 18, 


and 




n + 1 = 19. 


19. Let 




n = the first number. 


Then 


n + 1 and n + 2 = the next two numbers. 
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Therefore 


n + n + l + n + 2 = 39. 


Whence 


n = 12, 




n + 1 = 13, 


and 


n + 2 = 14. 


20. Let 


n = the first number. 


Then 


n + 1, n + 2, and n + 3 = the next three numbers. 


Therefore n + n + l + n + 2 + n + 3 = 0O. 


Whence 


n = 21, 




n + 1 = 22, 




n + 2 = 23, 


and 


n + 3 = 24. 


21. Let 


n = the first even number. 


Then 


n + 2 = the next even number. 


Therefore 


n + n + 2 = 30. 


Whence 


71=14, 


and 


n + 2 = 16. 


22. Let 


n = the first odd number. 


Then 


n + 2 and n + 4 = the next two odd numbers. 


Therefore 


n+n + 2 + n + 4 = 87. 


Whence 


n = 27, 




n + 2 = 29, 


and 


n + 4 = 31. 


28. Let 


n = the first even number. 


Then 


n + 2, n + 4, and n + 6 = the next three even numbers 


Thereforen +n+2+n+4+n+6= ioo. 


Whence 


n = 22, 




n + 2 = 24, 




n + 4 = 26, 


and 


n + 6 = 28. 


24. Let 


w = the width in feet. 


Then 


io + 3 = the length in feet. 


Therefore 


2w + 2to + 6 = 38. 


Whence 


io = 8, 


and 


to + 3= 11. 


25. Let 


w = the width in feet. 


Then 


w + 16 = the length in feet. 


Therefore 


2w + 2i0 + 32 = 128. 


Whence 


10 = 24, 


and 


t0 + 16 = 40. 
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26. Let 

Then 
Therefore 
Whence 
and 

27. Let 
Then 
Therefore 
Whence 

and 

28. Let 

Then 

Therefore 

Whence 

and 

29. Let 

Then 
and 



id = the width in feet. 
2 10 + 7 = the length in feet. 
2to+ 4 to + 14 = 104. 

w= 15, 
2w + 7 = 37. 

id = the width in feet. 
4 w + 5 = the length in feet. 
2w + 810 + IO =90. 

to = 8, 
4to + 6 = 37. 

x = the length of the night in hours. 
x + 6^ = the length of the day in hours. 
x + x + 6^ = 24. 

x = 8J§ hours, or 8 hours and 57 
minutes, 
x + 6^j = 15^ hours, or 15 hours and 3 
minutes. 

x = A's age in years. 
- = B's age in years, 



X 



x + 7 = C's age in years. 



Therefore 


x + -+x + 7 = 67. 
2 

x = 24, 








Whence 










- = 12, 
2 








and 


x + 7 = 31. 








30. Let 


x = 


B's 


age in 


years. 


Then 


3x = 


A's 


age in 


years, 


and 


x + 10 = 


C'S 


age in 


years. 


Therefore 8 x 


+ 5 + x + 6 + x + 10+5 = 


60. 






Whence 


x = 
3x = 


7, 
21, 






and 


x + 10 = 


17. 







31. Let 

Then 
and 
Therefore x + 10 
Whence 

and 



x = B's age in years. 

x + 10 = A's age in years, 
x — 6 = C's age in years. 
4 + x-4 + x-6-4=46. 

x = 18, 

x + 10 = 28, 

x - 6 = 12. 
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I. Let x = B's age in years. 

Then 2 x + 2 = A's age in years, 

and 2 x — 5 = C's age in years. 

Therefore 2x + 2 + 6 + x + 6 + 2x-5 + 6 = 70. 
Whence as = 11, 

2x + 2 = 24, 
and 2 x — 5 = 17. 

33. Let x = the number of million bushels of pats. 
Then x + 1838 = the number of million bushels of corn, 

and x — 120 = the number of million bushels of wheat. 

Therefore x + x + 1838 + x - 120 = 3981. 

Whence x = 754$, 

x + 1838 = 2592J, 
and x - 120 = 634f 

34. Here 47 = the number of degrees in the width of the 

torrid zone, 
and 4g 7 -, or 23J = the number of degrees in the width of 

either frigid zone. 
Let x = the number of degrees in the width of 

either temperate zone. 
Therefore 47 + 23J + 23J + x + x = 180. 
Whence x = 43. 

35. Let x = the per cent in commerce. 
Then x + 8 = the per cent in industries, 

and x -f 20 = the per cent in agriculture. 

Therefore x + x + 8 + x + 20 = 100 - 24. 

Whence x = 16, 

x + 8 = 24, 
and x + 20 = 36. 

36. Let x = the number of million pounds produced by Montana. 
Then x — 110 = the number of million pounds produced by Michigan, 

and x — 139 = the number of million pounds produced by Arizona. 

Therefore x + x - 110 + x - 139 = 614. 

Whence x = 254J, 

x - 110 = 144 J, 
and x - 139 = 115J. 

37. Let x = the height in feet of the Washington Monument. 
Then 2x - 120 = the height in feet of the Eiffel Tower, 

x — 106 = the height in feet of the Great Pyramid, 
and x — 107 = the height in feet of St. Peter's. 



30 FIRST COURSE IN ALGEBRA 

Therefore x + 2x - 120 + x - 105 + x - 107 = 2443. 
Whence x = 565, 

2x- 120 = 990, 

x - 105 = 450, 

and a; - 107 = 448. 

88. Let x = the area in square miles of the coal fields of all 

countries not named. 
Then .2 x -f 38,400 = the area in square miles of the fields of the United 

States, 
and 2 x + 44,400 = the area in square miles of the fields of China 

and Japan. 
Therefore x + 2 x + 38,400 + 2 x + 44,400 = 471,800. 
Whence x = 77,800, 

2 x + 38,400 = 194,000, 
and 2 x + 44,400 = 200,000. 

39. Let x = the output of Japan in tons. 

Then 5x — 4615 = the output of other countries in tons, 

2 x — 808 = the output of Spain and Portugal in tons, 
and 5 (2 x- 808) -6573, 

or 10 x — 9618 = the output of the United States in tons. 

Therefore x + 5x - 4615 + 2x-808 + 10x- 9613 = 486,084. 
Whence x = 27,840, 

5x- 4616 = 134,685, 
2x- 808 = 64,872, 
and 10 x- 9613 = 268,787. 

40. Let x = the number of square miles in North America. 
Then 2x + 1,818,000 = the number of square miles in Asia, 

x + 391,000 = the number of square miles in South America, 
and (x + 391,000) - 3,282,000, 

or x — 2,891,000 = the area of Europe in square miles. 

Therefore x + 2x + 1,818,000 + x + 391,000 + x - 2,891,000 

= 31,648,000. 
Whence x = 6,446,000, 

2x + 1,818,000 = 14,710,000, 
x + 391,000 = 6,837,000, 
and x - 2,891,000 = 3,656,000. 

41. Let x = the number in the Revolution. 
Then 9x - 16,621 = the number in the Civil War, 

and x + 266,841 = the number in the War of 1812. 

Therefore x + 9x - 15,621 + 266,841 + x = 3,658,811. 
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Whence 



and 



x = 809,781, 
9x- 15,621 = 2,772,408, 
x + 266,841 = 576,622. 



42. Let x = the capacity of St. Peter's. 

Then z - 29,000 = the capacity of St. Paul's (London), 

x - 17,000 = the capacity of Cathedral (Milan), 
and x - 22,000 = the capacity of St. Paul's (Rome). 

Therefore x -I- x - 29,000 + x - 17,000 + x - 22,000 = 148,000. 
Whence x = 54,000, 

x - 29,000 = 25,000, 

x - 17,000 = 37,000, 

and x - 22,000 = 32,000. 



1. 
2. 
3. 
4. 
5. 
6. 
7. 

8. 

9. 



10. 

11. 

12. 

13. 
14. 
15. 
16. 
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14 - (6 - 3) - 5 = 14 - 3 - 6 = 6. 

10 + (7 - 4) - (9 - 7) = 10 + 3 - 2 = 11. 

(7 _ 3 + 2) - (6 - 4) + 11 = 6 - 2 + 11 = 15. 

11a - (4a - 9a) + (6a - a) = 11a - (- 5a) + 5a = 21a. 

(2a — 5a) — (4a — a- 7 a) = — 3a- (— 4 a) = a. 

a-(&-c) + (2&-3c) = a-& + c + 2&-3c = a + 6-c. 

a-6-(c-d) + (a-f6)-(6-c) 

= a — b — c + d* + a + & — & + c = 2 a — b + d. 
(x - y) - (2y - 3x) + (x - iy) 

= x — y — 2y + 3x + x — 4 y = 6 x — 7 y. 
x - (x - y + 2z) - (3s - y + 4) + (x - 6) 

= x — x + y — 2« — 3z + y — 4 + x — 6 

= x + 2y — 5« — 10. 
7 _ [8 - (3 - 10)] - (13 - 26) = 7 - [8 + 7] - (- 12) = 19 - 15 
a + [2a -(3a -26)] + (36 -2a) 

= a + [2&-a] + 3&-2a = 56-2a. 
(5x - 6y) - [- 2x - (4z - y) - 2z] 

= 5x-6y-[-2x-6z + y] = 7x-7y + 6*. 

[3x - (2y - «)] - [- (3y - 2x) - 5x] 

= 3x-2y + z-[-3y-3x] = 6x + y + z. 
[(a + 3) - (x - 6)] - [a + 3 + (x - 5)] 

= (a + 3-x + 5)-(a + 3 + x-5) = 10-2x. 
7 - [- 6 - {- 4 + (6 - 10)} + 11] = 7 - [- 6 -{- 8} + 11] 

= 7 - [5 + 8] = - 6. 
- 5x + [+ lOx - {+ llx - (2x - 7 x + 4) - 3x} - 22] 

= _5x + [+10x-{+8x + 5x-4}-22] 

-_ 5x + [- 3x - 18] = - 8x - 18. 



= 4. 
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17. {4a - [2a - (3a - 2 6) + 4a] - (46 - 6)} 

= 4a-[6a-3a + 26]-46 + 6 

= 4a-3a-26-46 + 6 = a-66 + 6. 

18. 2x-3y-[{+3z-7x-(y + 4«)-9x} + z] 

= 2x-3y - [8z-16x-y-4z + z] 
= 2x-3y + 16x + y = 18x-2y. 
10. (4y - 7x) - {3x - [4x + (7y - 4x) - (3y - 3x)]} 

= 4y-7x-8x + [4x + 7y-4x-3y + 3x] 
= 4y-10x + [4y + 3x] = 8y-7x. 

20. [(a + 6) + c] = [a + 6 + c]. 
[(a + 6) - c] = [a + b - c]. 

21. [4x + (3z - 5y)] = [4x + 3* - 5y]. 
[4x - (3s - 5y)] = [4x - 3z + 5y]. 

22. [(a-26) + (3c-d)] = [a-26 + 8c-d]. 
[(a - 26) - (3c - d)] = [a - 26 - 3c + d]. 

28. [(4x - 3) + (6y - 7)] = [4x - 3 + by - 7] = [4x + by - 10]. 

[(4x - 3) - (by - 7)] = [4x - 3 - by + 7] = [4x - by + 4]. 
24. [(x 2 - a 2 ) + (y 2 - 2a 2 )] = [x 2 - a 2 + y 2 - 2a 2 ] = [x 2 + y 2 - 3a 2 ]. 

[(x 2 - a 2 ) - (y 2 -2a 2 )] = [x 2 - a 2 - y 2 + 2a 2 ] = [x 2 - y 2 + a 2 ]. 
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1. x a _ a 2 _ 2a6 - 6 2 = (x 2 ) - (a 2 + 2a6 + 6 s ). 

2. 12 a6 + x 2 - 06 2 - 4a 2 = (x 2 ) - (4a 2 - 12 a6 + 96»). 
8. y 2 - 46 2 + 4a6 - a 2 = (y 2 ) - (46» - 4a6 + a 2 ). 

4. 10 a& + x 2 - a 2 - 256 s = (x 2 ) - (a 2 - 10a6 + 266 s ). 

5. x 2 -6 2 -4a 2 + 4y 2 -4a6-4xy 

= (x 2 - 4xy + 4y 2 ) - (4a 2 + 4a6 + 6*). 

6. 4a6 + x 2 - 46 2 + y*-a* - 2xy 

= (x 2 - 2xy + y 2 ) - (a 2 - 4a6 + 46 s ). 

7. 16x 2 -a 2 -16xy-6 2 + 2a6 + 4y 2 

= (16 x 2 - 16xy + 4 y 2 ) - (a 2 - 2 a6 + 6 s ). 

8. x 2 - 6 s - lOxy + 12a6 - 36a 2 + 25 y 2 

= (x 2 - lOxy + 25 y 2 ) - (36a 2 - 12 a6 + 6 s ). 
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1. (3)(-8) = -24. 7. (3a)(-6) = -18a. 

2. (-2)(6) = -10. 8. (-2y) 2 = (-2y)(-2y)=4y2. 

3. (_ 7)(_ 3) = 21. 0. (- 9a)(- 10) = 90a. 

4. (-4x)(3) = -12x. 10. (-3ax) 2 = (-3ax)(-3ax) 

5. (-4x) 2 =(-4x)(-4x)=16x 2 . =9a 2 x 2 . 

*. (7)(-5a) = -35a. 11. (4a)(- 2a) = - 8a 2 . 
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12. (6 abcf = (6 dbc) (6 dbc) 21. ( + 6 y) 8 = 216 y*. 

= 36 a^c 2 . 22. (4 x) (5 y) = 20 zy. 

13. (- 11 x)(2z) = - 22x2. 23. (- Sa^x) 2 = 9a*x 2 . 
*4. (7x)(-3x) = -21x 2 . 24. (3x 2 )(- y) = - 3x*y. 

15. (-2a) 8 = (-2a)(-2a)(-2a) 25. (5 x 2 y) ( - 2 x 8 ) = - 10 x*y . 

= - 8 a 8 . 26. (- 6x«y*) 2 = 36x»y*. 

16. (- 2a) (-3a 2 ) = 6a 8 . 27. (- xty) (- xV) = *y*. 

17. (6 a*) (7 a 8 ) = 36 a\ 28. (2 ax 2 ) 8 = (2 ax 2 ) (2 ax 2 ) (2 ax 2 ) 

18. (-4x) 8 = -64x 8 . =8a 8 x«. 

19. (a 8 )(-20a) = -20a 9 . 29. (6a 8 )(- 4a 2 )(- 3a) = 60a«. 

20. (-4a 6 )(-6a 2 ) = 24a. 7 80. (3ax)(-4a 2 x)(-2ax 8 ) = 24a 4 x«. 
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1. x + 3 6. x 8 -3x 2 + 4 

2x -5x* 

2x 2 + 6x -6x 7 + 16x«-20x* 

2. 7x 2 -5 7. x 2 ~2xy + y 2 * 

3X 8 -3xy 

21 x 6 - 15x 8 - 3x*y + 6xV - Sxy* 

3. 5x 2 -2x 8. a*-a 2 6 2 + 6* 
-4x 2 -a?V* 

- 20x* + 8x 8 - a 6 ** 2 -f aW - atlfi 

4. 7zy -z 0. - a^ 2 + 2 ax - 7 6 s 

Sxy — 4afoc 

21x 2 y 2 -3xyz . 4 a 8 6x 8 - 8 a 2 6x 2 + 28 a&*x 

5. -4x 2 + 5x-6 10. 7x 8 -8x 2 - 12x + 6 

6x 8 -fx 8 

- 24X 6 + 30x* - 36x 8 - 5JX 6 + 6x 5 -f 9x* - 4£x 8 



11. ~9a 2 -12ax + 42x 2 

£ax 8 

- 21 a 8 x 8 - 28 a 2 x* + 98 ax 6 



12. 4(2x-3) = 8x-12. 14. - 8(3x - 7) =- 24x + 56. 

13. 2x(x-y) = 2x 2 -2xy. 15. - 9(- 4a + b) = 36a - 9&. 

16. -3x(2x-7) = .-6x 2 + 21x. 

i * _ a //1.2 _ q * _ «\ — _ a *a _l « <* _i_ i a 



u 
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1. 



x + 4 
x + 3 



a*" + 4x 
+ 3x + 12 
(1)(2), x 2 + 7x+12 



(1) 8. 2x-3y 

(2) 3x-2y 

6X 2 - 9xy 

— 4xy + 6y 2 
(1)(2), 6x 2 -18xy + 6y 2 



(1) 
(2) 



2. 2x + 3 

x + 3 
2x 2 + 3x 
+ 6x + 9 
(t)(2), 2x 2 + 9x + 9 



(1) 9. 3x-J 

(2) 2x-j 

6x 2 - x 

- x + j 
(l).(2),6x 2 -2x+J 



(1) 
(2) 



8. 



4x + 7 
3x + 2 



12x 2 + 21x 

+ 8x + 14 
(1)(2), 12x 2 -f 29x + 14 

4. 3x-5 

3x + 8 
9x 2 -15x 

+ 24x-40 
(1)(2), 9x 2 + 9x-40 



5. 



3x-2 
2x + 3 
6x 2 -4x 
+ 9x 



6 



(1).(2), 6x 2 + 5x-6 



6. 



-4a + 6 
6a-7 



- 20a 2 + 30a 

+ 28a -42 

(1).(2), - 20a 2 + 58a -42 

7. 2x + y 

x + 3y 
2x 2 + xy 

+ 6zy + 3y 2 
(1)(2), 2x 2 + 7xy + 3y 2 



(1) 10. -3x-|-lla 

(2) 5x-a 

-15x 2 + 55xa 
+ 8xa- 11a 2 

(1)(2), -15x 2 + 58xa-lla 2 



(1) 
(2) 



(1) 
(2) 



(1) 

(2) 


11. 

0)(2), 
12. 

(l)-(2), 
18. 


ax — bx (1) 
ex + ax (2) 
aex 2 — bcx* 

+ adx 2 — Mx 2 


(1) 
(2) 


acofi - bcx* + adx 2 - Mx 2 

- ex + d (1) 
to - ex 2 (2) 




-6cx 2 + Mx 

+ c^x* - cdx 2 


(1) 
(2) 


- 6cx 2 -f bdx + c*x* - cdx 2 

4x-l (1) 
6x + * (2) 



24x 2 -2 x 

(l).(2),24x 2 - Jx-A 

14. x 2 -5x + 6 

x-3 

x 8 -6x 2 + 6x 
-3x 2 + 15x-18 
(1).(2), x»-8x 2 + 21x-18 



(1) 
(2) 
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15. 3x 2 -3x-7 (1) 17. a*z*-2a*z + 4cfl (1) 

2x + 4 (2) ox-f 2a (2) 

6x 8 - 6x 2 -14x a*z*-2a*x* + 4ate 

+ 12x 2 - 12x-28 + 2a*x*-4a*x + Sa* 

(1).(2), 6x8+ 6x 2 -26x-28 (l)-(2), a«x» + 8a 8 

16. x 2 -xy + y* (1) 18. 8* a -zP-6x (1) 

x + y (2) 2x 8 -5x 2 (2) 

x 8 -x 2 y + xy 2 6x«- 2x»-10x* 

+ x*y - xy 2 + V s -15x*-f 5x« + 25x 8 

(1).(2), x 8 + y 8 (1)(2), 6x«-17x»- 5x* + 26x 8 

19. 2x 2 -7x + 12 (1) 

x 2 -3x-5 (2) 

2x*- 7x 8 + 12x 2 

- 6x 8 + 21x 2 -86x 

-10x 2 + 35x-60 

(1). (2), 2x* - 13x 8 + 23x 2 - x - 60 

20. a 2 - J a + i (1) 
a*-a + l (2) 
a*- Ja 8 + Ja 3 

- a 8 + Ja 2 - Ja 

(1).(2), a*-lla 8 + lAa 2 -Aa + A 

21. x 2 - xy + y 2 (1) 
x 2 + xy + y 2 (2) 
x 4 — x*y*+ x 2 ^ 2 

+ xty — xty 2 -f xy 8 

+ xfy 2 -xy* + y* 

(1).(2), x* + x 2 y 2 + y* 

22. 3x 8 +5x 2 -x + 2 (1) 

x 2 -2x + l (2) 

3x* + 5x*- x 8 + 2x 2 

-6x 4 -10x 8 + 2x 2 -4x 

+ 3x 8 + 5x 2 - x + 2 

(l)-(2), 3x*- x*- 8x 8 + 9x 2 -5x + 2 

28. x 8 -x-6 (1) 

2x 2 -3x-4 (2) 

2x* -2x 8 -10x 2 

-3x* + 3x 2 + 15x 
-4X 8 + 4x + 20 

(1).(2), 2x 6 -3x*-6x 8 - 7x 2 + 19x + 20 
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84. -x 8 4-x a 4-3x-6 (1) 

-x 2 -3x4- 5 (2) 

x 5 - x 4 - 3x 8 4-6s 2 

4-3x*- 3x 8 -9x 2 4-18x 

- 5x 8 4-5x 2 4- 15x-30 

(1)(2), x 6 4-2x*-llx 8 4-2x 2 4-33x-30 

25. a 8 -5a 2 4- 4a 4- 7 (1) 
a 8 4- a 2 - a 4 6 (2) 
a* - 5a 5 4- 4a 4 4- 7a 8 

4- a 5 -5a 4 4- 4a 8 4- 7a 2 

- 0*4- 5a 8 - 4a 2 -- 7a 

4- 6a 8 -30a 2 4- 24a 4- 42 

(1).(2), a«-4a 6 -2a*4-22a 8 -27a 2 4- 17a4-42 

26. 2x 8 -5x 2 -9x4-8 (1) 

8x 8 + 5x-4 (2) 

16x° - 40 x 6 - 72 x* 4- 64x 8 

4- 10x* - 26 x 8 - 45x 2 4- 40x 

- 8x 8 4-20x 2 4-36x-32 

(1) (2), 16x* - 40x6 - 62x* 4- 81 x 8 - 26x 2 4- 76x - 32 

27. x 2 y-y 2 x '(1) 
-5x 2 y + 4xy (2) 

— 5 x*y 2 4- 5 x*y* 
4-4x 8 y 2 -4x 2 y 8 

(1).(2), -5x 4 y 2 4-5x 8 y 8 4-4x 8 y 2 -4x 2 y 8 (3) 

3x 2 y- 7xy 2 • (4) 

- 15xV 4- lSx 5 ^ 4- 12x 6 y« - 12x*y* 

4-35x*y 4 - 28 xV - 35 z*y* 4- 28 xV 

(3) . (4), _ 15 xfiys + 50 x*y* 4- 12 x 6 y 8 - 40 x*y* - 36 x*y 6 4- 28 xV 

28. x 2 - xy 4- y 2 - xz - yz 4- z 2 (1) 

x + y + z (2) 

x 8 — x 2 y 4- xy 2 — x 2 z — xyz 4- xz 2 

4- x 2 y - xy 2 - xyz 4- y 8 - y 2 « 4- yz 2 

+ x 2 z — xyz — xz 2 4- y 2 z — yz 2 4- 2 8 



(l).(2),x 8 

29. a 4- b 4- c 

a 4- b 4- c 


— 3 xyz 


a 2 4- a& 
4- ab 4- & 2 


4- ac 

4- 6c 
4- ac+ be 4- c 2 



+ yS + Z l 



(1) 

(2) 



U)-(2), a? + 2 aft + 6 s + 2ac + 26c + c» 
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SO. c + d-J (1) 

c + d-j (2) 

c 2 4- cd - J c 

+ cd 4- d 2 - J d 

-jc-jd + l 

(1).(2), c a + 2 cd + d a - c- d + J 

81. a-264-3c-4d (1) 
a-26 + 3c-4d (2) 
a 2 -2a6 4-8ac-4ad 

-2a6 +462- 66c + 86d 

4-3ac -66c 4-9c 2 -12cd 

-4ad 4- 86d -12cd + 16d« 

(1). (2), a 2 - 4 a6 + Qac - Sad + 4 6 s - 126c 4- 166d 4- 9 c 2 - 24 cd + 16d 2 

82. & 4- y 4- z (1) 

g-fy-fz (2) 

x 2 4- xy + xz 

4- xy +y 2 + yz 

4- xz + yz + z* 

(1).(2), x 2 4- 2xy 4- 2xz + y 2 + 2yz + z 2 (3) 

g + y + z : (4) 

x 8 + 2aj2y + 2x 2 2+ xy 2 4-2xyz4- xz 2 

+ xty 4-2xy 2 4-2xyz + ys + 2y 2 z4- yz 2 

+ x 2 z 4-2xyz4-2xz 2 + y 2 z + 2yz 2 4-z 8 

(3). (4), x 8 + 3x 2 y + 3x 2 z 4- 3xy 2 + 6xyz + 3xz 2 + y 8 4- 3y 2 z 4- 3yz 2 + z 8 

38. x 4- y 

x-f y 



x 2 4-xy 

xy + y 2 
(1).(2), x 2 4-2xy-f y 2 

x + y 



x 8 + 2x 2 y+ xy 2 

x 2 y4-2xy 2 4-y* 



(1) x-y 


(8) 


(2) x-y 


(7) 


x 2 — xy 




- xy + y 2 




(3) (6). (7), x 2 - 2 xy4-y 2 


(8) 


(4) x-y 


(») 


x 8 -2x 2 y4- xy 2 




— x 2 y 4- 2 xy 2 — y 8 





(3) • (4), x 8 4- 3 x*y + 3 xy 2 4- y 8 (5) (8) . (9), x 8 - 3 x 2 y + 3 xy 2 - y 8 (10) 

x 8 -3x 2 y + 3xy 2 -y 8 (10) 
(5) 4- (10), 2 x 8 4-6xy 2 

84. 2a -6 4- 3 (1) 

2a-64-3 (2) 

4a 2 -2a6 4- 6a 

-2a6 + 6 2 -36 
4- 6a-36 + 9 

(1).(2), 4a 2 -4a6 4-6 2 4- 12a -66 + 9 
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85. 2z-Say (1) 
2x-3ay (2) 
4x 2 — Qaxy 

— 6 axy + 9 q*y* 

(1) • (2), 4 a* - 12 axy 4- 9 aty 2 (3) 

2x- Say (4) 

8x 8 - 24 ax*y 4- 18 a*xy 2 

- 12 ax*y + 36 aHy* - 27 a»y 8 
(8) • (4), 8 x 8 - 36 aafly 4- 54 a%y2 _ 2 7 a«y» 

86. x + 2y (1) x-2y (4) 
s4-2y (2) x-2y (5) 
x 2 4-2xy x 2 -2xy 

4- 2 zy 4- 4 y 2 -2xy + 4y» 

(1).(2) x 2 4-4xy + 4y 2 (3) (4). (5), x 2 - 4xy 4- 4y 2 (6) 

x a -4xy 4-4y 2 /g\ 
(3)-(6), 8xy 

87. 4x-3y (1) 3x4-4y (4) 
4x-3y (2) 3x4-4y (5) 
16x 2 -12xy 9x 2 + 12xy 

-12xy4- 9y 2 12xy4-16y 2 

(1)(2), 16x«-24xy+ 9y a (3) W-(5), 9x a + 2 4xy 4- 16y 2 (6) 

9x 2 4-24xy4-16y a (6) 
(3)-(6), 7x 2 -48xy- 7y 2 

38. x-3 (a), 2x-l (6) 

g-3 2x-l 

x 2 -3x 4x 2 -2x 

-3x + 9 -2x4-1 

x 2 - 6x 4- 9 (6) 2 , 4x 2 - 4x + 1 (2) 

x-3 

x 8 - 6x 2 4- 9x 



- 3x 2 4-18x-27 
(a) 8 , x 8 - 9 x 2 4- 27 x - 27 (1) 
(&) 2 , 4- 4x 2 - 4x4- 1 (2) 
(1)- (2), x 8 - 18 x 2 4- 81 x - 28 



39. x«-3 (1) 40. x 2 «4-5 (1) 

3^4-4 (2) x 2 " + 5 (2) 



x 2a -3x° 

4-4x«-12 



x 2a 
x 2a 


4- 6 
l + 6 




x 4a 


( 4- 5x 2 ° 
4- 5x 2a 


4-25 



(1).(2), x 2 «4- x«-12 (l)-(2), x*«4-10x 2 «4-26 
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41. 



2x«-3 

2x a -S 



(a) 42. 



4x 2 ° — 6«° 

— 6x g + 9 
4x 2a -12x° + 9 
2x«-3 



2x 2o -3x 

2x 2o -3x 



4X 4 ** — 6x 3o + i 

- 6x 2a + i + 9x 2 
W'(2)> 4x 4a — I2x 3a + i + 9X 8 



(1) 
(2) 



(«) 8 , 



8x 8 «-24x 2 « + i8x« 
" - 12x«« + 36x« 



-27 



8x 8 « - 36x 2 « + 54 x« - 27 



1. 5(x-l) = 30. 
Removing parentheses, 

5x — 5 = 30. 
Whence x = 7. 

2. 3 + 2(x-3)=l. 

3 + 2x-6=l. 
Whence x = 2. 

3. 7(3* -2» 11 =60. 

21 x - 14 = 49. 
Whence x = 3. 

4. 4(2x-5) + 16 = 3(x + 10). 

8x-20 + 15 = 3x + 30. 
Whence x = 7. 

5. 12y-2(4y-7)-16 

= 0. 
12y-8y + 14-16 = 0. 
Whence y = l 

6. 9y-3(2y-4) 

= 2(5-4y) + 2. 
9y-6y + 12 = 10-8y + 2. 
Whence y = 0. 
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8. 



5). 



7. 4-2(4y-8) = 3(y 
Simplifying, 

4-8y + 6 = 3y-15. 
Whence y = 2 r 8 T . 



7(y-3)-2(4 + y) = 9. 

7y-21-8-2y = 9. 
Whence y = 7|. 

9. 

5(n-7) + 24 + 4n = 0. 

5n-35 + 24 + 4n = 0. 

Whence n = 



10. 5n-9(2n + 4)=2(n-9). 
5n-18n-36 = 2n-18. 

Whence n = — 11. 

11. 7n-12-2(n-5) = n-19. 

6n-2n + 10 = -7. 
Whence n = — 41. 

12. 4(2n-7)-3(4n-8) + 4 

= 2n-3. 
8n-28- 12/i + 24 + 4=2w -3. 
Whence n = J. 

13. 8ft-2(4A + 8) = 3A-24. 

-8^-16 = -24. 
Whence A = 1. 



15. 

Simplifying, 
Whence 



14. 5(3A + l)-7A = 3(ft-7) + 4. 
15fc + 5-7A = 3A-21+4. 
Whence h = — 4 j. 

(A-2)(A-6) = (A + 3)(A + 2). 
A 2 -7A+ 10 = ft 2 + 5A + 6. 
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16. (h 4- 4)(h + 3) - (h 4- 2) (h + 1) - 42 = 0. 

A 2 + 7 h 4- 12 - A3 - Sh - 2 - 42 = 0. 
Whence A = 8. 

17. 



(a + 4)(x + 6) = (x + 18) (x + 13). 
x 2 + lOx + 24 = x* 4- 31x + 234. 



Whence x = — 10. 

18. (fc-7)(5 + *)-(fc-5)(Jfc + 7) + 6 = 0. 

(* 2 - 2k - 35) - (A* + 2k - 36) 4- 5 = 0. 

Simplifying, -2*- 2* + 5 = 0. 

Whence k = 1J. 

19. ' (2x-5)(4x-7) = 8x 2 4-52. 
Simplifying, 8 x 2 - 34 x + 35 = 8 x 2 + 52. 
Whence x = — J. 

20. (3y 4- 5) (4y + 7) - (2y + 3)(6y + 11) - 2 = 0. 
Simplifying, 12 y 2 + 41 y + 35 - (12 y* + 40 y + 33) - 2 = 0. 
Whence y = 0. 

21. (a 4- 3)(6n + 5) - (2n + 4)(3n - 8) = 38. 
Simplifying, 6 n 2 4- 28 n + 15 - (6 n 2 - 4 n - 82) = 38. 
Whence n = — J. 

22. (x 4- 8)« - (x 4- 5)2 = - 40. 
Expanding, x 2 4- 6x 4- & - x 2 - lOx - 25 = - 40. 
Whence x = 6. 

23. (x 4- 2)2 - (x - 4)2 4- 48 = 0. 
Expanding, x 2 4- 4x 4- 4 - x 2 4- 8x - 16 4- 48 = 0. 
Whence x = — 3. 
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1. Area, a • b = db ; perimeter, 2 a 4- 2 6. 

2. Area, 3 (x - 4) = 3x - 12 ; perimeter, 2(x - 4) 4- 2 • 3 = 2x - 2. 

3. Area, (2 x - 4) (x 4- 2) = 2 x 2 - 8 ; 
perimeter, 2 (2 x - 4) 4- 2 (x 4- 2) = 6x - 4. 

4. 4 • $100 = $400. 

5. n • $80 = $80 n. 

6. a • b cents = a& cents. 

7. (xa 4- y&) cents. 

8. x (6 4- 10) dollars = (bx 4- 10 x) dollars. 

9. x(6 4- 2) dollars 4- y (c — 3) dollars = (bx 4- 2 x 4- cy — 3y) dollars. 
10. 5% of 16 = .8 ; of x = .05x. 
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11. 3% of (x 4- 120) =.08x4- 3.6; of (12x - 300a) = .86x-9a. 

12. 3 (n 4- 4) years = (3 n + 12) years. 

13. (a) .04 x = 180. 

(6) .03x = .06(1000-x). 

(c) .05 x = .04 (1000 - x) - 20. 

14. Width, 10 + 2 + 2 = 14 inches ; length, 12 + 2 + 2 = 16 inches. 

15. Width, 10 + * 4- x = (10 -f 2 x) inches ; 
length, 12 -f- x 4- x = (12 -f 2 x) inches ; 

area, (10 + 2 x) (12 4- 2 x) = (120 4- 44 x 4- 4 x a ) square inches ; 
area of picture = 12 • 10 = 120 square inches ; 
area of frame = 120 4- 44 x 4- 4 x a - 120 

= (44 x 4- 4 x 2 ) square inches. 
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2. Let 






n = the less number. 


Then 




49 


— n = the greater number. 


Therefore 


2(49- 


-n)- 


- 13 = 6n. 


Whence 






n = 12*, 


and 




49 


- n = 36f 


3. Let 






n = the less number. 


Then 




143 


— n — the greater number. 


Therefore 


10?i4-5(143- 


- n ) = 960. 


Whence 






n = 47, 


and 




143 


-n= 96. 


4. Let 






n = the greater number. 


Then 




45 


— n = the less number. 


Therefore 


5n4-4(45- 


- 7i) = 207. 


Whence 






n = 27, 


and 




45 


- n = 18. 


5. Let 






n = the less number. 


Then 




88 


— 7i = the greater number. 


Therefore 


3 


(88- 


-n) = 5n4-29. 


Whence 






n = 29f , 


and 




88 


- n = 68J. 


6. Let 






7i = the greater number. 


Then 




93 


— n = the less number. 


Therefore 


7(93 


-n) 


- 7 = 6 n. 


Whence 






n = 49 T V, 


and 




93 


-n= 43 r V 
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7. Let 


n = the less number. 


Then 


48 — n = the greater number. 


Therefore 


2(48-n)-7 = 3n-6. 


Whence 


n = 18J, 


and 


48 - n = 20J. 


8. Let 


n == one number. 


Then 


12) — n = the other number. 


Therefore 


7n- 10(12) -n) = 45. 


Whence 


n = 10, 


and 


12) -n = 2). 


9. Let 


n and 121 — n = the two parts of 121. 


Therefore 


4n + 8 = 3(121 -n). 


Whence 


n = 60$, one part, 


and 


121 - n = 70 ), the other. 


10. Let 


n and 15 — n = the numbers. 


Therefore 


2n - 5(15 -n) = 240. 


Whence 


n = 46, one number, 


and 


15 — n = — 30, the other number. 


11. Let 


n = one number. 


Then 


14 — n = the other. 


Therefore 


0n-ll(14-n) = O. 


Whence 


* = 7A, 


and 


14 - n = oVft. 


12. Let 


n = the first number. 


Then 


n -f 1 = the next consecutive number 


Therefore 


n* + n* +2n + l = 17 + 2n 2 . 


Whence 


n = 8, 


and 


n + 1 = 9. 


13. Let 


n = one number. 


Then 


n + 1 = the next number. 


Therefore 


(n* + 2n + l)-n 2 = 75. 


Whence 


n = 37, 


and 


n + 1 = 38. 


14. Let 


n and n -f 1 = the numbers. 


Therefore 


(n« + 2n+ l)-n 2 =28. 


Whence 


n = 11, the first number, 


and 


n + 1 = 12, the next number. 
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15. Let 




n = one odd number. 


Then 




n + 2 = the next odd number. 


Therefore 


(n a + 4n -f 4) - n a = 104. 


Whence 




n = 25, 


and 




n + 2 = 27. 


16. Let 




n = one odd number. 


Then 




n + 2 = the next odd number. 


Therefore 


(n a 


+ 4n + 4)-n a = 40. 


Whence 




n = 9, 


and 




n -f 2 = 11. 


17. Let 




n = one even number. 


Then 




n -f 2 = the next even number. 


Therefore 




n(n + 2) = (n a + 4 n + 4) - 56. 


Whence 




n = 26, 


and 




n + 2 = 28. 


18. Let 




n and n + 2 = two consecutive odd numbers. 


Therefore 




n(n + 2) = n a + 46. 


Whence 




n=23, 


and 




n + 2 = 25. 


20. Let 




a = the side of the square field in rods. 


Then 




8 + 30 = the length of the rectangular field in rods, 


and 




a — 20 = the breadth of the rectangular field in rods. 


Therefore 




a 8 = (* + 30) (a - 20). 


Whence 




« = 60, 
8 + 30 = 90, 


and 




s - 20 = 40. 


Area of square 


= 60 • 60 = 3600 square rods, or 22} acres. 


Area of rectangle 


= 90 • 40 = 3600 square rods, or 22} acres. 


21. Let 




x = the width of the court in feet. 


Then 




2 x + 24 = the length of the court in feet. 


Therefore 


2 


x + 2(2x + 24) = 210. 


Whence 




x = 27, 


and 




2x + 24 = 78. 


22. Let 




x = the width of the court in feet. 


Then 




2x-f6 = the length of the court in feet. 


Therefore 


i 


2x + 2(2x + 6) = 228. 


Whence 




x = 36, 


and 




2x4 6 = 78. 
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28. Let 


I = the length of the court in feet. 


Then 


Z — 20 = the breadth of the court in feet. 


Therefore 


2Z + 2(Z-20) = 80-8. 


Whence 


Z = 70, 


and 


I - 20 = 50. 


84. Let 


n = the breadth of the field in yards. 


Then 


3 n - 60 = the length of the field in yards. 


Therefore 


2n + 2(8n-50) = *|*. 


Whence 


n = 45, 


and 


8n-60 = 85. 


86. Let 


d = the number of dimes. 


Then 


88 - d = the number of quarters, 


and 


10 d = the value of the dimes in cents. 


Also 


(38 — d) 25 = the value of the quarters in cents 


Therefore 


10d + (88-d)25 = 530. 


Solving, 


d = 28, 


and 


88 - d = 10. 


27. Let 


d = the number of dimes. 


Then 


d + 5 = the number of nickels, 


and 


2 d + 5 = the number of quarters. 


Also 


10 d = the value of the dimes in cents, 




5 (d + 6) = the value of the nickels in cents, 


and 


25 (2 d + 5) = the value of the quarters in cents 


Therefore 




lOd + 5(d + 5) + 25 (2d + 5) = 605. 


Solving, 


d = 7, 




d + 5 = 12, 


and 


2d+5=19. 


28. Let 


n = the number of nickels. 


Then 


40 — n = the number of dimes. 


Also 


5 n = the value of the nickels in cents, 


and 


10 (40 — n) = the value of the dimes in cents. 


Therefore 


5n +10(40-n) = 290. 


Solving, 


n = 22, 


and 


40 - n = 18. 


29. Let 


b = B's age now in years. 


Then 


b + 20 = A's age now in years. 


Therefore 


6 + 20+10 = 2(6 + 10). 


Whence 


b = 10, 


and 


b + 20 = 30. 
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80. Let 

Then 
Therefore 
Whence 
and 



n = B's age now in years. 
4n = A's age now in years. 
4n + 20 = 2(n + 20). 

n=10, 
4n = 40. 



31. Let 

Then 
Therefore 
Solving, 
and 



71 

2n + 8 
271 + 8-16 

71 

2n + 8 



B's age now in years. 

A's age now in years. 

4(7i-16). 

28, 

64. 



33. Let 

Then 
Hence 
and 



z = the number of dollars invested at 5%. 
1400 — z = the number of dollars invested at 6%. 
.06x = the income from the 6% investment, 
.06 (1400 — x) = the income from the 6% investment. 



Therefore .06 x + .06(1400 - a:) = 76. 
Multiplying by 100, 

6x + 6(1400 -x) = 7600. 
Solving, z = 800, 

and 1400 - z = 600. 

Hence $800 was invested at 5%, and $600 at 



84. Let z = the number of dollars invested at 

Then x — 126 = the number of dollars invested at v /0 . 

Hence .06 z = the yearly income from the 6% invest- 

ment, 
and .08 (a; — 126) = the yearly income from the 8 % invest- 

ment. 

Therefore .06 z + .08 (z - 125) = 63. 

Solving, x = 460, 

and x - 126 = 326. 

Hence $450 is invested at 6%, and $325 at 



85. Let 


z 


Then 


1240 - x 


Hence 


.05 z 


and 


.06 (1240 - x) 


Therefore 


.06 (1240 - x) 


Solving, 


X 


and 


1240 - x 



the number of dollars invested at 

the number of dollars invested at v /0 

the income from the 5% investment, 

the income from the 6% investment. 

15 + .05x. 

640, 

700. 



Hence $640 is invested at 5%, and $700 at 6%. 
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1. - 10 + 2 = - 6. 

2. 12-i-(-3) = -4. 
S. -16 -*- (-4) = 4. 

4. 8a 8 + a 2 = 8a. 

5. -4a 8 -5-2a 2 = -2a*. 

6. 6x 2 + (-8x) = -2x. 

7. -Mx* + (-6z*) = 3x*. 

8. — 25 ax 8 -T- 5 ax = — 5x 2 . 

9. 12ax»-f-(-3&x»j = -^ 



10. -28ay*-M-7cy 8 ) = 



4 ay 



11. 70xV> + (- 10xV) = - 7 x*y. 

12. 48ax 6 -r-(-166x*) = ~?^. 



18. - 36xty> -*- (- 6xV) = 6x*y». 

— 7 c*d* 

14. 63c«cF -*- (- 96cd 8 ) = . 

15. 64a*& 7 -5-(-16a&'') = -4a*. 

16. - 28 a** 12 - (- 7 a*^ 8 ) = 4a 2 6*. 

ISxV^ 6 ..*^ 
76 xy*z 6 



17. 



75 

18 

19 
20 
21 



24 
25 



27 



42x»V 
-6x»y 7 



x° 
x 2 



= - 7 x* V*. 



= - x 2 «. 



-x»« 

x° 
- 17 aWc* - a 2 !* 



61 cWc 
89xiV 6 *» 



3 



-13xiV 8 2 u 

- 11 aWW* - ab^c 



66acu 
- 121 a" W 
- 11 atmc 11 

X 6 
X 

3a*x* a 



6 
= 11 ftiic 22 . 



a*x° 

6x 2a + 8 

-2x* 



= 8ax 2 «. 



= -3x 2 «-i. 
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l. 6 *'- 4 ' = 3*-2. 
2x 

9x-18x* 9x , -18x* - i a ■ 
2. - = — - — j = — 3 -f 6 x 8 . 



-3x 



-8x 



3x 



4sy-12x 2 4xy , -12x 2 
8. : = ; — H — = — y -f 6 z. 



-4x 



— 4x — 4x 



- 9ax 8 -12x 6 9ax 8 , -12x* 4X 8 

4. — = — - — - H = — 3 x H 



-3ax 2 



-3ax 2 -3ax 2 



a 



— 5xy 

a 166x*-36x 2 . , 9 
6. = 4 x 2 

46x 2 b 

„ 14aE*y*-28xV _ , . _ 

7 ' W = 2*y-4xV. 
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„ 4x 4 y-8x 6 y 3 + 12xV - « a o ^ . 

8. v - -4— I — = 1 - 2x*y 4- Sxty*. 

4x*y 

9. = oa 

a?cd d 

-. ax 4 — 6x 8 4- ex 2 . 

10. -L = - ox 3 4- bx - c. 

-x 2 

11. „ n , n = -6 -3a 3 4- 10a*. 

12. — — = 2a6 8 c 6 - 3a 2 &*c« - QaWc 1 . 

8a*V*c 

— 17xy« 
14 4(x-3) + a (ai -3) = 
x-3 
3x(3x4-4)-4 y( 3x4-4) = 3z _ 
3x + 4 
16 6a(2 a; »-y)- 3 6( 2 x»- y ) = 6a _ 86 

i7 - (a+6 il;i g+y&)8 =< a+6 > a - 8 < a+6 >- 

- 7 (x - y) 6 
,„ "■<^-)--_^--^-«»13-^ ,_ i!t>(8 ,. 4 , t6( „. 4 ,. 

"■ -"" , - t( xvr" 2j> °-'--^ + i 

_, 4x*-8x 8 «- 6x 2 «- 2 ft , . „ rt _ 

21. = 2x-4x 8a - 8 -3x 2a - 5 . 

2X 8 

„ 3x a -2x a + 1 -x«+ 2 4-x 2 rt 

22. 3 — = 3x«- 2 -2x«- 1 -x«4-l. 

x 2 

6x 2a - 8 -12x*«+ 4 ~18x 8 «+ 6 ft , . _ _,_. a LK 

23. — — - = -2x- 8 4-4x 2 «+ 4 4-6x«+6. 

-3x 2 « 
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1. x 2 4- 7x4- 12 


X4-3 


2. x 2 -2x -15 
x 2 - 5x 


x — 6 


x 2 4-3x 


x + 4 


x 4-3 


4x4-12 
4x4-12 




8x- 15 
8x-16 
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3. x a + 5x + 6 


x + 8 


• 

h7 


x 2 4-8x 


x + 2 


2x + 6 
2x4-6 

4. x a - 7 x + 6 


x-1 


X s — X 


x-6 


-6x + 6 
-6x + 6 

5. 6x»-13x4 
6x*- 9x 


612 


x-l 


3 


x-S 


- 4x4- 6 

- 4x4-6 

6. 25x* + 30x 2 -7 


5x 2 H 


25x*4-36x a 


5x 2 -l 


- 5x 2 -7 

- 5x 2 -7 

7. 12a 2 + 19a -21 


4a-3 


12a 2 - 9a 


3a4-7 


28a -21 
28a -21 

8. x 8 - 2x 2 4-4x- 


8 x-2 


x»-2x 2 


x 2 4-4 


4x-8 
4x-8 

9. a 8 4-3a 2 &4-3aft 2 +6 8 


a + b 


a 8 4- a 2 6 


a 2 4- 2 db + ft 2 


2a 2 &4-3a& 2 
2 a 2 6 4- 2 aft 2 

aft 2 * ft 8 
aft 2 4- 6 s 

10. x 8 -15x 2 4-65x-63 


x-7 


x 8 - 7x 2 




x 2 -8x4-9 


- 8x 2 4-65x 

- 8x 2 4-56x 








9x 
9x 


-63 
-63 
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11. -25x* + 6x* + bz 
-26X 8 + 5x 



-1 



5x 2 -l 



5x + l 



5X 2 
5x 2 



1 

1 



12. 2x 8 -14x 2 + 14x + 12 
2X 8 - , 4x 2 



- 10x 2 + 14x 

- 10x 2 + 20x 


- 6x 

- 6x 


+ 12 
+ 12 



2x-4 



x 2 -5x-3 



13. 3a 8 + 28a 2 + 89a -140 
3a 8 - 5a 2 

33a 2 + 89a 
33a 2 - 55a 



3a-6 



100 
a 2 + 11 a + 48 + 

3a-5 



144a -140 

144 a - 240 

100 



)4> 6x 8 -23x 2 + 37x 
6x 8 - Ox 2 

-14x 2 + 37x 
-14x 2 + 21x 



-24 



2x-3 



3x 2 -7x + 8 



16 x 
16 x 



24 
24 



15. 12a 8 - 53a 2 + 53a + 8 
12a 8 -21a 2 - 3a 



4a 2 -7a-l 



- 32a 2 + 56a + 8 

- 32a 2 + 56a + 8 

16. 15a 8 - 56a 2 + 99a - 70 
15a 8 - 35a 2 + 50a 



3a-8 



8a 2 -7a + 10 



5a-7 



- 21a 2 + 49a -70 

- 21a 2 + 49a -70 

17. a* + 11a 8 + 23a 2 - 55a - 140 
a* - 6a 2 



11 a 8 + 28 a 2 

11a 8 

28 a 2 
28 a 2 



a 2 -5 



a 2 + 11 a + 28 



55 a 



140 
140 
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18. a 4 + 4a 8 + 6 a 2 + 4a + 1 
a 4 + 2a 8 + g« 

2a* + 5 a 2 + 4a 
2a 8 + 4a a + 2a 

a 2 + 2a + l 
a a + 2a + l 

19.. a* - 8 a 8 + 24 a 2 - 32a + 16 

a 4 _ 4 a s _f_ 4 a a 

-4a 8 + 20a a -32a 
-4a 8 + 16a a -16a 

4a a -16a + 16 
4a a -16a + 16 



t a + 2 a + 1 



a 2 + 2a + l 



a 8 -4a + 4 



a a -4a + 4 



20. x* + 4x» 

x*- 7x 8 



3120+ 40x + 
3x a 



21 



11 x 8 
11 x 8 



x a -7x-3 



28x a + 40x 
77 x a - 33x 
49x 2 + 73x + 21 
49x 2 -343x-147 
416x + 168 

21. 10x*-27x»-42x a + llx- 36 
10x*-25x 8 + 45x 2 

- 2x 8 -87x 2 + Hx 

- 2x 8 + 5x a - 9x 

-92x 2 + 20x- 36 

-92x 2 + 230x-414 

-210x + 378 



416x+168 



x 2 + 11 x + 49 + — — 

x a -7x-3 



2X 2 - 5x + 9 

c • *<> , 378-210x 
6x a - x - 46 + 

2x a - 5x-f 9 



22. x 4 

x* 



Sa*z* + a* 
ax 8 -f a*z* 



ax 8 - 4 a*x 2 + a* 
ax 8 — a 2 ^ + a 8 x 



X 2 - 


ax -f a 2 








x 2 + 


ax -3a 2 


+ 


4 a* 

X 2 - 


— 40^ 
ax + a 2 



- 3 aW - a*z+ a* 
-3a 2 x 2 + 3a 8 x- 8a* 



— 4 a 8 x -|- 4 a 4 



23. a* + 3a 2 & 2 + 4&* 
a* - a 8 6 + 2 a 2 *) 2 



a*-a& + 2&* 



a 8 6 + a 2 6 2 -f-4&* 
a 8 fr - a 2 6 2 + 2 a& 8 

2a 2 6 2 -2a6« + 4&* 
2a 2 6 2 -2a6 8 + 4&* 



a 2 + a6 + 26 2 
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24. 


16x*-60a*y*+25y* 
16x*-40x 8 y-20x 2 y2 

40x»y- 40x2ya+26y* 


4x 2 -10xy-5y2 






4x 3 — 10 xy— 6y* 




40 
9a* + 26 


>x 8 y-100x 2 y 2 - 60xy 8 

60xV+ 60xys+ 26y* 
OOxV-lBOxy 8 - 76y* 




26. 


200xy 8 +100y* 
a 2 &2 + 496* 3a 3 + 4a6 + 7& 3 






9a* + 12a 8 6 + 21a 2 62 


3a a -4a6+762 






-12a 8 6 + 60262 + 496* 
-12a 8 6-16a 2 &2-28a6 8 




26. 


21o2&2 
21a*6* 

4o8-44a*M + 10068 
4a8 + 4a»6 3 -20a 4 6* 


+ 28a68 + 496* 
+ 28 aft 8 + 49 6* 

2a* + 2a 2 &2-10&* 






2a*-2a 2 6 a -106* 






-4a»6 a -24a*6* + 1006* 
-4a»6»- 4a*6* + 20a 2 &» 




27. 


-20a*6*-5 
-20a*6*-i 

26x» - 10x« + 40x- 18 
26x 8 -30x a 

20x 3 + 40x 


J0a266 + 10068 
20 a 2 &8 + 100 68 

5x-6 






6x2 + 4x+12J+-^ 

5x — 


6 




20x2 -24x 


i 

i 

29. a 8 - 125 6» 




28. 


z* — y* 
x 8 — x2y 


64x- 
64x- 

x — y 


18 
7ft 

68; 


a — 56 




x a + xy + y a 




a 8 - 5 a 2 6 


a 2 + 6 a6 + 26 6 2 




x2y 

x 2 y — xy 2 

xy 3 — y 8 
80. a 6 + 


343 6 8 [ 


a 3 


6a2& 
6a 2 6- 

+ 76 


-25a62 
25a& 2 -1266 8 
25 062-1256 8 






cfi + 7 a 4 & 


a 4 -7a 2 & + 496 3 








7a*& 
7a 4 6-49a 2 &2 












49 a 2 &a + 343 6*> 
49 a 2 62 + 343 6 8 
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31. x 4 - 16 

x 4 + 2x 8 



X + 2 



x 8 -2x a + 4x- 8 



-2x* 
-2x*-4x« 



4x a 

4x a + 8x 



-8x-16 
-8x-16 



32. y* 

V 6 



6y a -8000 
6y* 



y — 5 



y 4 + 6y» -f 25 y a + 120y + 600 



6y* 
6y*~26y» 



26y 8 -5y a 
25y 8 -125y a 



120 y a 
120y a -600y 



600 y 
600y 



3000 
3000 



33. x 4 + y 4 
x* — x*y 
x*y 



x — y 



2v* 

x 8 + x 2 y + xy a + y 8 4- — — 

x ~~ y 



xfy — x 2 y a 
xV 
xV-xy 8 



xy 8 + y 4 

xy 8 - y 4 

2y* 



34. x* + y* 
x 4 + x*y 



x + y 




x 8 - xfy 4- xy 2 - 


y x + y 



— x*y 
-x*y- xV 



xV 
xfy 2 + xy 8 



- xy 8 + y 4 

- xy* — y 4 

2y* 
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35. x* - y 4 

x 4 + x 8 y 



x + y 



x s — x*y + xy 2 — y 8 



36. x 4 

x 4 



xfy 



x-y 



x* + x*y + xy 2 4- y 8 



— xfy 

— x 8 y--x 2 y 2 



x3y 

x*y — x 2 ^ 



xfy 2 
x*y 2 + xy 8 



— xy 8 — y 4 

- xy»_ y* 



37. x 6 + y 6 
x 6 + x 4 y 



x + y 



g 4 _ gSy + g 2y2 _ g y3 + y4 



x 4 y 
x 4 y 



— *E*W — X^ 2 



X 8y2 + g 2y8 

— x 2 y 8 
-x 2 y 8 



xy 4 



x^ + y 6 
xy 4 + y° 



xfy 2 
xV»-xy 8 



xy 8 — y 4 

X y«_y4 



38. x 6 + y 6 


x — y 


x 6 — x 4 y 


x 4 + xfy + x 2 y 2 + xy 8 + y 4 + -^- 

x — y 


x 4 y 



x 4 y — xfy 2 



x*y 2 

xfy 2 — x 2 ^ 



x*y* 

g2y8 — gy* 



xy 4 ^ y 6 

xy 4 — y 6 

2y6 



39. x 6 — y 6 

x 5 + x 4 y 

— x 4 y 

— x 4 y — xfy 2 



x + y 






x 4 - x 3 y + x 2 y 2 


- xy 8 + y 4 - 


2y* 
x + y 



x 8 y 2 



x s y 2 + x 2 y 8 



x 2 y 8 
x 2 y 8 



-xy 4 



xy* - y* 

xy*+ y s 

-2y5 
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40. x 6 — y 6 

x 6 — xty 


x — y 












x* + xty + x v + xy* + y* 






x 4 y 
xSy 


-xty» 
x*y 2 
x 8 y 2 - 


xV 

xty 8 — xy 4 

xy 4 — y 6 

xy* — y 6 




. x 2a 


-6x« + 6 
-3x° 


x°- 


3 
2 


42. x« a - 7x 8a + 12 x 8 * 


-4 


X2a 


x«- 




£6* _ 4X 80 


X 8 * 


-3 




- 2 x° + 6 
-2x a + 6 


-3x 8o + 12 
-3x 8o + 12 






43. x* a + Sx a + 2x a 
x 2 ° + 2x° 


+ i + 3x 
+ i 


x a + 2x 








a- '1-3 3Z 






8x° 
3x« 


+ 3x 


* -J- o — 

x« + 2x 






+ 6x 







-3x 



1. 

Whence 

2. 

Whence 



x + 2 a = 6 a. 
x = 4a. 

x + a = 6. 
x = b — a. 



3. bx + b = 4b. 

Dividing by 6, 

x + 1 = 4. 
x = 3. 



Whence 
4. 

Whence 
5. 

Whence 



cx + c* = 6 c 8 . 
x + c = 6c 2 . 
x = 6c 2 -c. 

5(6-x) = 106. 
b - x = 2 6. 
x = — 6. 

10. 

Grouping, 
Whence 
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6. 6x — (b + c) = 6 b — c. 

6x — b — c = 5 6 — c. 
Whence , x = 6. 

7. Sax — db = 2ax — ac. 
Dividing by a, 

8x — 6 = 2x — c. 
Whence x = 6 — c. 

8. 4&x-7a 2 & = 6a6 a + 3&e. 
Dividing by 6, 

x - 7 a 2 = 6 a&. 
Whence x = 7 a 2 + 6 ab. 

9. ax -f bx = ac + 6c. 
Grouping, 

x(a-f &) = c(a + b). 
Whence x = c. 

a*x + 1 - a 4 - x = 0. 

x(a 2 -l) = a 4 -l. 
x = a 2 + 1. 
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11. 

Grouping, 
Whence 

12. 

Arranging, 
Dividing by a + 1 



az + 2ab 
ax — bx 

x = 2 a. 



2a 3 + 6x. 
2a 2 -2a6. 



ax — a 8 — 4 

ax + x 
x 



13. 

Whence 

14. 

Arranging, 
Whence 

15. 

Whence 
16. 



46*c 2 + (a + 6x)c 

46 2 c + a + bz 

x 



3 a — x. 

a 8 + 3a + 4. 
a 2 - a + 4. 

(a — 6x) c. 
a — 6x. 
-26c. 



ax — ac + be 
ax — 2bx 

x = 3c. 



2ac-66c + 26x. 
3ac — 66c. 



(x + a) (x 4- 6) 
x a + ax -f 6x + a6 

x 



15(2 - a) - 6(x + a) = 
Simplifying, 5x— 6a — 2x — 2a = 
Whence x = 

17. 4x-cx-8 + 2a + 6c = 
Arranging, 4 x — 3 ex = 
Whence x = 

18. 9a6 + (x - 8a)(x - 36) = 
Expanding, 

9o6 + x 2 - Sax - 36x + 9a6 = 
Whence x = 

19. (6a-46)x-5(6 2 + 4a 2 + 6a6) 
Expanding, 

6ax - 46x - 66 s - 20a 2 - 30 a6 

7ax -f 66x 
x 



x 2 + 2a 2 + 3a6. 
x 2 + 2a 2 + 3a6. 
2 a. 

8(5a-3x). 

5 a — 3 x. 
2 a. 

6a — 8ac + 2cx. 
4a -Sac + 8 -6c. 
a + 2. 

(x + 3a)(x-8a)-9a*. 

x 2 -9a 2 -9a 3 . 

6 a. 



Whence 

20. 

Arranging, 
Whence 



1. Let 

Then 
Whence 



= 106 3 -3(2a 3 H-36x)-a(2x-6). 

= 106 2 -6a 2 -96x-2ax + a6. 
= 14a 2 + 31a6 + 166 3 . 
= 2a + 36. 



a 2 x + 3ax + 10a 

a*z + 3 ax — x 

x 



+ x + 8. 
= a 8 -10a + 3. 
= a-8. 
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x = the number of hours which must elapse 
before A and B are 120 miles apart. 
8x + 10x = 120. 
x = 6f 
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Let 


y = the number of hours which must elapse 




before A and B are 180 miles apart. 


Then 


8y + 10y = 180. 


Whence 


y = 10. 


2. Let 


r = the rate of B in miles per hour. 


Then 


2 r = the rate of A in miles per hour. 


Therefore 


5-2r + 6r = 185. 


Whence 


r = 9, 


and 


2r = 18. 


3. Let 


r = the rate of B in miles per hour. 


Then 


r + 2 = the rate of A in miles per hour. 


Therefore 


8(r + 2) + 8r = 96. 


Whence 


r = 6, 


and 


r + 2 = 7. 


4. Let 


r = the rate of B in miles per hour. 


Then 


r + 4 = the rate of A in miles per hour. 


Therefore 


6(r + 4) + 6r = 168. 


Whence 


r = 12, 


and 


r + 4 = 16. 


5. Let 


r = the rate of A in miles per hour. 


Then 


r — 3 = the rate of B in miles per hour. 


Therefore 


r-8 = T . 


Whence 


r = 12, 


and 


r - 3 = 9. 


Let 


h = the required number of hours. 


Therefore 


12 A 4- 9fc = 168. 


Whence 


A = 8. 


6. Let 


r = the rate of B in miles per hour. 


Then 


2 r = the rate of A in miles per hour. 


Therefore 


32r + 6r = 77. 


Whence 


r = 7, 


and 


2r = l4. 


A travels 3 • 


• 14, or 42 miles, and B travels 5 • 7, or 35 miles. 


7. Let 


r = the rate of A in miles per hour. 


Then 


r — 4 = the rate of B in miles per hour. 


Therefore 


6-r = 9(r-4). 


Whence 


r=12, 


and 


r - 4 = 8. 




6 • 12 + 9 • 8 = 144 miles, the total distance traveled. 
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8. Let 


x = the rate of each in miles per hour. 


Therefore 


8x + 8a: = 144. 


Whence 


x = 9. 


9. Let 


z = the rate of A in miles per honr. 


Then 


x -f 2 = the rate of B in miles per hour. 


Therefore 


9s+9(x + 2) = 144. 


Whence 


x = 7, 


and 


x + 2 = 9. 


10. Let 


r = the rate of A in miles per hour. 


Then 


3 r = the rate of B in miles per hour. 


Therefore 


12.r + 123r=144. 


Whence 


r = 3, 


and 


3r = 9. 


11. Let 


r = the rate of A in miles per honr. 


Then 


r + 4 = the rate of B in miles per hour. 


Therefore 


6-r + 6(r + 4) = 144. 


Whence 


r = 10, 


and 


r + 4 = 14. 


12. Let 


r = the rate of A in miles per hour. 


Then 


r + 2 = the rate of B in miles per hour. 


Therefore 


8r + 8(r + 2) = 144. 


Whence 


r = 8, 


and 


r + 2 = 10. 


13. Let 


r = the rate of B in miles per honr. 


Then 


r -h 4 = the rate of A in miles per hour. 


Therefore 


9(r + 4) + 9r = 144. 


Whence 


r = 6, 


and 


r + 4 = 10. 


14. Let 


r = the rate of A in miles per hour. 


Then 


r + 6 = the rate of B in miles per hour. 


Therefore 


r + 6 = 2 r. 


Whence 


r = 6, 


and 


r + 6 = 12. 


Let 


t = the required time in hours. 


Therefore 


t • 6 + M2 = 144. 


Whence 


t = 8. 


15. Let 


h = the required number of hours. 


Therefore 


6 • h + 9 (h - 4) = 144. 


Whence 


h =12. 
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1$. Let h = the required number of hours. 

Therefore 7 (ft -3) + 9(ft - 5) = 144. 

Whence 



17. Let 
Therefore 
Whence 

18. Let 
Therefore 
Whence 

19. Let 
Therefore 
Whence 

20. Let 

Then 

Therefore 

Whence 



ft = 13J hours. 

t = the required number of hours. 
3t + 4t = 42. 

* = 6. 

t = the required number of hours. 
8e + l(>e=72. 
t = 4. 

t = the required number of hours. 
37t + 38t = 286. 

* = 3J. 

x = the number of hours that A travels. 

x — 4 = the number of hours that B travels. 
8x = 10(x-4). 
x = 20. 



21. Let ft = the number of hours traveled by the first. 
Then ft — 2 = the number of hours traveled by the second. 
Therefore 10 h +12 (h- 2) = 108. 

Whence h = 6. 

A has traveled 10 • 6, or 60 miles, and B 12 • 4, or 48 miles. 

22. Let x = the time in hours of the passenger train. 
Then x + 2 = the time in hours of the freight train. 
Therefore 42 x + 24 (x + 2) = 246. 



Whence 

23. Let 

Therefore 
Whence 

24. Let 
Therefore 
Whence 

216 



25. 



x = 3. 

x = the rate of the second messenger in miles 
per hour. 
8 • 8 = 6 • x. 
x = 10* . 

h = the required number of hours. 
45A- 18ft = 144. 
ft = 5*. 

9 • 9 = 81 miles, A's distance ; 
= 9 hours. 



9 + 15 " ~ 9 • 16 = 1.36 miles, B's distance. 

26. i • 216 = 180 miles, B's distance ; 4* = 36 miles, A's distance. 

27. = 80 miles, B's distance ; 80 + 56 = 136 miles, A's distance. 



28. 108 - 24 = 84 miles, A's distance ; 108 + 24 = 132 miles, B's distance. 
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29. : = 27 miles per hour, A's rate ; — = 6 miles per hoar, 

9 B's rate. 

72 
80. z = 24 miles per hour, A's rate ; — =12 miles per hour, 

6 B's rate. 



32. 



6 
108 + 36 


6 

108 + 12 


6 
216-96 



31. zi^-Lj^i — 20 miles per hour, A's rate ; = 16 miles per hour, 



6 
06 



6 



B's rate. 

= 20 miles per hour, A's rate ; — = 16 miles per hour, 

6 B's rate. 



33. Let 


x = the rate of B in miles per hour. 


Then 


x + 4 = the rate of A in miles per hour. 


Therefore 


12 • (x + 4) + 12 ■ x = 216. 


Whence 


x = 7, 


and 


x + 4 = 11, 


34. Let 


r = the rate of B in miles per hour. 


Then 


r -f 2 = the rate of A in miles per hour. 


Therefore 


6(r + 2)-f 6r = 216. 


Whence 


r = 17, 


and 


r + 2 = 19. 


Then 


6 • 17 = 102 miles, B's distance, 


and 


6 • 19 = 114 miles, A's distance. 


35. Let 


r = the rate of B in miles per hour. 


Then 


r + 4 = the rate of A in miles per hour. 


Therefore 


9(r + 4) + 9r = 216. 


Whence 


r = 10, 


and 


r + 4 = 14. 


Then 


9 • 10 = 90 miles, B's distance, 


and 


9 • 14 = 126 miles, A's distance. 


36. Let 


v = the velocity of the bullet in feet per second. 


Therefore 


1660 1650 _ 5 
v 1100" 2 


Whence 


* = 1660. 


37. Let 


v = the velocity of the bullet in feet per second. 


Therefore 


825 825 _ 7 
v ' 1100 ""4* 


Whence 


v = 826. 


38. Let 


x = the distance in feet from the boy to the target. 


Therefore 


3000-x_3000 x 
1100 "1660 1100* 


Whence 


x = 600. 
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1. 5a-7x + 86-10c-14a + 12y-8x + 12a-llx + 9& 

= 3a - 26x + 126 - 10c + 12y. 

2. 2cd - a*b + 7aP - 12 a& + 17 ad - cd + 4c 2 d 

= cd* + 7 ca* 2 + 4 c 2 d - a** - 12 a& + 1 7 ad\ 

* 8. lOx- 9+ 4ax- 2cd 

-16x - 6ax + 12cd 

10— ax + bed 

llx-19- 7ox- 6cd 



4. 



6x-18-10ax + 9cd 




a 8 + 4 a 2 - a - 3 




-6a 8 + 3a 2 - a 




6a 8 -8a 2 -2a + 8 




-2a 8 -6a 2 - a + 5 




2a 8 -3a 2 + 4a- 5 




2 a 8 -4 a 2 - a + 6 




Ax* + Bx* + Cx 




4x 2 + Bx 


+ c 



Ax 9 + (A + £)x 2 + (5 + C)x + C 

6. 7 (a -6) - 10(c-d)+ 8(x-y) 
-4(a-6)- 6(0-0")- 7(x-y) 

7 (a _ 6) _ 15( C ^ d) 4. i2(x - y) 
10(a - b) - 31 (c - d) + 13(x - y) 

7. _4(a + 6)- 2(x + y) + 3(x-y) 

4(a + 6)- 9(x + y) + 8(x-y) 

- (a + 6) -10(3 + y) + (x-y) 

- (a + b) - 21 (x + y) + 12 (x - y) 

8. i ax + * ax 2 - £ a 2 x 2 + a 

- ax + ax' + 2 a 2 x 2 -9 a 9 ' * +!<>xy-6y _9 

ax' + a 2 x 2 - la *1" !** + ^"l 

-}ax + jax 2 -f21a^-8ia - x 2 + 13xy - 6y 2 _ 8 

10. - a 2 y + 12 ay 2 - ay - 15 

3 a 2 y — 7 ay 2 - 5 ay 4- z 

-4a*y + 19ay 2 + 4ay- 16 - z 

11. 8a&*cftZ*-12 

- 4 afr 2 ^ 8 - 17 a 2 &cd 2 + 3 abed -f ax 
7 aJPcW* -12 + 17 a 2 6cd 2 - 3 abed - ax 
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12. 

27xy-f 13z- 12 + qfr 
-27xy- 13z + 12 -oft 

13. (a + b) - (a - b) + 4a - (a + 86) + c 

= a -f 6 — a + 6 + 4a — a — 86 + c 
= 3a-5 + c. 

14. 16x - 2(12x - 16y) + xy + 3(3x - 4xy) - x 

= 14x - 24x + 32y + xy + 9x - 12 xy 
= -x-llxy + 32y. 

15. a&-(7x + 4y-2z) + 42 + 5(6a&-x-y) 

= a&-7x-4y + 2z + 42 + 26a&-6x-6y 
= 26 06 - 1 2 x - 9 y + 2 z + 42 . 

16. [x-(-4x + 8y-f 2z)-f &-4(3x-z)]-65 

= x + 4x-8y-2z + &- 12x + 4z-56 
= -7x-8y + 2z-46. 

17. [a6-{-6(W + 7(d-a) + 4ca + 7d}-6&a] + 18a 

= ab - {- ac + 14d- 7a} -66a -f 13a 
= -6a6 + ac -14d + 7a + 13a 
= 20a-6a6 + ac -14d\ 

18. {6x2 _ 2 [- 4 - (2x« - 3x)] + 5} - (x 2 + 4x - 2) 

= 6x a -2(-4-2x 3 + 8x) + 6-x 2 -4x + 2 
= 4x» + 8 + 4x 2 -6x + 7 -4x 
= 8x 2 -10x-f 16. 

19. s4-4x*y* + 4y4 (1) 
x* + 4x^ + 4^ (2) 
x 8 — 4 x 8 y 2 -f t 4 x*y* 

+ 4x«y 2 - 16xV + 16xV 

-f 4x 4 y 4 -16x a y 6 + 16y 8 

(1).(2), x 8 - 8x*y* +16y« 

90. 4x*-x« + 5 (1) 

3x*-x + 7 (2) 

12X7-8X 6 + 16x 8 

— 4 x 5 -f x 8 - 5 x 
+28x* -7x 2 +35 

(1).(2), 12x7 - 7x* + 28 x* + 16x 8 - 7x 2 - 6x + 36 
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81. a a 4-6 a 4-c a -a6-oc -6c (1) 

a + 6 + c (2) 

a*+ aP + cuP-cfib-cPc- abc 

-a6* +a*6 - a6c 4- 6 s 4- 6c 2 - 6*c 
— ac* +a*c— abc — 6c* 4- 6*c 4- c* 

(1).(2), a» -3a6c + 6» + c 8 

88. x 8 - x*y 4- x*y 2 - x»y» 4- xV -xy* + y 8 (1) 

g + y (2) 



g + y 

x 7 — x*y + x*y 2 — a^y 8 4- x*y* — x a y* 4- xy 8 
4- x*y — x*y a 4- x*y 8 — x*y* 4- x 2 ^ — xy* 4- y T 

i, z 1 4- y 7 



(1)(2), 

88. -9x»-4x*-8x* + x 2 4-6x4-10 (1) 

2x*-x 8 -x a 4- 3x (2) 

-18x»-8x«-6x 7 + 2x«+10x 6 + 20x 4 

4-9x 8 4-4x 7 4- Sx 8 - x»- 6x*-10x» 

+ 9x 7 + 4x«+ 8x»- x 4 - 5x»-10x a 

-27x g -12g«- 9x*+ 3x«+15x a H-30x 

(1).(2), -18x 9 4- x8 + 7x 7 -18x6 + 6x*- Ux*+ 5x a + 30x 

84. 3x a -4y (1) 9x*-16y a (3) 

3x a -f 4y (2) 9x* + 16y a (4) 

9x* - 12x a y 81 x 8 - 144x*y 2 

4- 12x^-16^ 4-144xV-256y« 

(1) • (2), 9 x* - 16 y a (3) (8) • (4) 81 x 8 - 266 y* 

25. a -36 + 2c (1) 

g-36 + 2c (2) 

a 2 -3a6 + 2ac 

-3a6 4-962- 66c 
4-2ac - 66c-f4c a 

(1)(2), o a -6o6 + 4ac + 96 2 - 126c 4- 4c 2 

86. x - y + z (1) 

x-y + z (2) 

x 2 — xy 4- xz 

— xy 4-y 2 — yz 
-f xz — yz + z 2 

(1).(2), x 2 - 2xy -f- 2xz 4- y 2 - 2yz 4- z 2 (3) 

x-y 4-z ' (4) 

x 8 - 2x 2 y 4- 2x 2 z 4- xy 2 -2xyz+ xz 2 

- x*y 4-2xy 2 -2xyz - y * + 2y*z- yz* 
4- xH - 2syz 4- 2xz 2 4- yH — 2yz* +z* 

(8). (4), x 8 - Sxfy 4- Sx 2 z 4- 3xy 2 - 6xyz 4- 3xz 2 - y 8 4- 3 yH - 3 yz 2 4- z* 
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27. x° — y 6 

x° + y 6 
x 2a -x°y 6 

+ x ^ 6 — y 26 
(1).(2), x 2 « -y 2 * 

28. x« + 2y* + 3z< ? 
x« -8y* 

x a ° + 2x°y 6 + 3x a z c 

-3XV - 
(1) • (2), x 2a - xY + 3 x«z c - 

29. 6a 6 - 13a* + 4a 8 + 3a 2 


6y 26 — 
ey 26 — 

- a 2 + 


(1) 
(2) 

(1) 
(2) 

Dy&2« 

Qyftgc 

a 


6a 6 - Gat 


-6a 8 + 7a 2 + 3a 


- 7 a 4 + 4 a 8 

- 7a 4 + 7a 8 




-3a 8 + 3a 2 
-3a 8 + 3a 2 

80. -30a 4 -lla 8 + 82a 2 + lS 


Ja-48 8a 2 + 2a-4 


-30 a* -20 a 8 + 40 a 3 


- 10a 2 + 8a + 12 


9a 8 + 42a 2 + 12a 
9a 8 + 6a 2 -12a 

36a 2 + 24a -48 
36a 2 + 24a -48 

31. 10x«-llx*- 3x 4 + 20x 8 +10x 2 + 2 


5x 8 -3x 2 + 2x-2 


lOx 6 - 6x 6 + 4x*- 4x 8 

- 5x*- 7x 4 + 24x 8 + 10x 2 

- 5x* + 3x* - 2a£ + 2x 2 


2x 8 -x 2 -2x + 4 

24x 2 -12x + 10 
6x 8 -3x 2 + 2x-2 


-10x 4 + 26x« 

-10x*+ 6x a 

20 x 8 

20 x« 

82. a 8 - 3a 8 + a* - 7 a 2 + 3 


+ 8x 2 + 2 
'- 4x 2 + 4x 

+ 12x 2 - 4x+ 2 

'- 12x 2 + 8x- 8 

24x 2 - 12x+10 

a 4 -2a 2 + l 


a 8 - 2 a 8 + a* 


A n , 6 -10a 2 

a 4 — a 2 — 2 + — : — - 7 

a* - 2 a 2 + 1 


- a 8 - 7 a 2 + 8 


— a 6 + 2a 4 - a 2 


a 2 -l 
a 2 -l 
a 4 - a 2 
- a 2 + l 


-2a 4 - 6 a 2 +3 
-2a 4 + 4 a 2 -2 


-10a 2 + 6 



a 4 - 2 a 2 + 1 
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o» _ 5a«& + i0a*6» - lOcW + 7 a6* - 6* 
a«-2a*6 + a«6« 

-3a*6 + Oa^-lOa^ 
-3a*6 + 6a*6»- 3a«6» 

Sa^- 7a 2 6« + 7a6* 
8a»6»- 6a 2 6 8 + 3a6* 


LGEBRA 
a 2 - 2 aft + ft 2 




a 8 -3a 2 6 + 3a6 2 -6 8 

2a6* ! 




a 2 -2a6 + 6 2 




a-6 
a-6 




- a 2 6 8 + 4a6*-6» 

- a 2 6 8 + 2a6*-6 B 


a 2 - a6 i 
- 06 + 6 2 


84. 


2a6* 

6a 2 + 6a-6 
2a* -18a + 20 
12a* + 10a 8 - 12a* 

-78a 8 - 66a 2 + 78a 

+ 120a 2 + 100a- 120 




a 2 - 2 ab + 6 s 

8a-2 
2a-6 
6a 2 - 4a 

-16a + 10 
6a 2 -19a + 10 




12a*- 68a 8 + 48 a 2 + 178 a - 120 
12a*- 38a 8 + 20a 2 


6a 2 


-19a + 10 




2a 2 - 


- 6a -12 


35. 


-80a 8 + 2Sa 2 + 178a 
-30a 8 + 96a 9 - 60a 

- 72a 2 + 228a -1 

- 72a 2 + 228a-: 

x 8 + 36xy-27y 8 + 64 
x 2 -3x 2 2/ + 4x 2 


120 
L20 

X- 


-8y 


+ 4 




x 2 + 8xy-4x + 9^ + 123/ + 16 




3x 2 y-4x 2 + 36xy 
3x*y -9xy 2 + 12xy 


-16x 






-4x 2 + 9xy 2 + 24xy 
-4x 2 + 12xy 






9xy 2 + 12xy + 16x- 
9x^ - 


27y« + 64 

27 y 8 + 36^ 




12xy + 16x 
12 xy 


+ 64-36 y 2 

-36^ + 48^ 






1 
1 


6x 
6x 


+ 64 -48y 
+ 64 -48y 



36. 

Collecting, 
Whence 

37. 

Simplifying, 
Whence 



6y-20 + 6y-18 = 36y-4-40y + 9. 
lly-38 = -4y + 6. 

V = 2H- 

4y - 3(6 - y) + 2 = 6(y - 2) - 18y + 24. 
4y - 18 + 8y = 6y - 12 - 18y + 22. 
y = 2. 
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38. 6y-4(l-2y) + 10 = 4(2y-6)-4y + l. 
Simplifying, 6y ~ 4 + 8y + 9 = 8y - 20 - 4y. 
Whence y=— 2J. 

39. (y + 7)(y - 11) = (y + 8)(y - 6) - 2. 
Expanding, y 2 - 4y - 77 = y 3 + 3y - 40 - 2. 
Whence y = — 5. 

40. (y - 3) 8 = (y 3 - 6y + 9) (5 + y) -8y 2 . 
Expanding, y 8 - 9y 2 + 27 y - 27 = y« - y 2 - 21 y + 45 - 8y 3 .' 
Whence y = J. 

41. y 2 + a 2 - (y + l) 2 - (a 4- 1) 2 = 0. 
Expanding, 

y 2 + a 2 _ y 2 _ 2y - 1 - a 2 - 2a - 1 = 0. 

Whence y = — a — 1. 

42. Say + 6oc + 46 s = 3a6 4- 46y -f 86c. 
Arranging, 3 ay — 4 6y = 3 a6 — 4 6 s — 6 ac + 8 6c. 
Whence y = 6 - 2 c. 

-10+V100 + 44 

43. x = = 1. 



6 + V36 + 160 6 + 14 

"■■ = io = -io- = 2 ' 

46x= .5->^ = :i 5_ 1 n = _ 2f 

_7_V49 + 176 -7-15 K . 

46. x = = = - 5J. 

4 4 

47. 12 8 = J • 18 (20) 2 . 
Whence « = 300. 

48. c = i ■ 7 (32.2 x 40) 2 = J • 7 (1288) 2 = J • 7 (1,658,944) = 5,806,304. 

' 49.* = ^±i±- 6 = 6. 

2 

V«(«-a)(s-6)(s-c) = V6 • 3 • 2 • 1 = 6. 

50. Let n = the number. 

Then n + 1 and n -f 2 = the next two numbers. 

Therefore n 2 + 38 = n 2 + 3n + 2. 

Whence n = 12, 

n + 1 = 13, 
and n + 2 = 14. 
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51. Let 
Then 
Therefore 
Whence 



n + 2 



and 



n 

andn + 4 

n* + 98 

n 

n + 2 

n + 4 



58. Let 
Then 
Therefore 
Whence 



n = 



and 



n + 1 and n + 3 

n* + 47 

n 

n + 1 

n + 3 



58. Let n 

Then n + 1, n + 2, and n + 3 
Therefore n a + n + 42 

Whence n 

n + 1 

n + 2 

and n + 3 



a certain odd number, 
the next two odd numbers. 
n* + 6n + 8. 
15, the first odd number, 
17, the second odd number, 
19, the third odd number. 

an odd number. 

the next two even numbers. 

n a + 4n + 3. 

11, the odd number, 

12, the next even number, 
14, the second even number. 

the first number. 

the next three numbers. 

n* + 5n + 6. 

0, the first number, 

10, the second number, 

11, the third number, 

12, the fourth number. 



54. Let 


x = the number of years sought. 


Therefore 


42 + x = 2(15 + x). 


Whence 


x = 12. 


55. Let 


x = the number of years sought. 


Therefore 


36-x = 8(16-x). 


Whence 


x = 6. 


56. Let 


x = the number of years sought. 


Therefore 


52 + x = 2 (21 + x). 


Whence 


x = 10. 


57. Let 


x = the number of years sought. 


Therefore 


87-x = 4(42-x). 


Whence 


x = 27. 


58. Let 


q = the number of quarters. 


Then 


2 q = the number of nickels, 


and 


32 — 3 q = the number of dimes. 


Then 


25 q = the value of quarters in cents, 




10 q = the value of nickels in cents, 


and 


320 — 30 q = the value of dimes in cents. 


Therefore 26 o 4 


-10x+320-30(7 = 360. 
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67 



Whence 

and 

59. Let 
Therefore 
Whence 

60. Let 



Q 
2g 

82 -3g 



d = 



d d 

+ 



1280 



1120 
d 



8, 
16, 

8. 

the distance to the target in feet. 
6. 

3584. 



x = age of each, 
(x + 12)3 - 36 + x = the result. 

4 x = the result. 
Therefore he divided each result by 4. 



61. Let 


x = the per cent over 60 years. 


Then 


Ox = the per cent between 20 and 60, 


and 


x + 5 = the per cent under 20. 


Therefore 


x + 9x + 9x + 5 = 100. 


Whence 


x = 5, 




9x = 45, 


and 


9x + 5 = 50. 



68. Let x = the length in feet of the Hoosac tunnel. 

Then 2x - 1320 = the length in feet of the St. Gothard tunnel, 

and 2 x — 10,320 = the length in feet of the Mount Cenis tunnel. 

Therefore x + 2 x - 1320 + 2x - 10,320 = 113,760. 

Whence x = 25,080, 

2 x - 1320 = 48,840, 
and 2 x - 10,320 = 39,840. 

63. Let x = the height in feet of Niagara Falls. 
Then 2 x + 32 = the height in feet of falls of Zambesi, 

8x + 188 = the height in feet of falls of Yosemite, 
and 8x - 332 = the height in feet of Staubbach Falls. 

Therefore x + 2x + 32 + 8x + 188 + 8x - 332 = 8004. 
Whence x = 164, 

2x + 32 = 360, 
8x-fl88 = 1500,. 
and 8x- 332 = 980. 

64. Let x = the weight in pounds of cubic foot of water. 
Then x — 11.5 = the weight in pounds of cubic foot of alcohol, 

and 16 x — 151.3 = the weight in pounds of cubic foot of mercury. 

Therefore x + x - 11.5 + 16 x - 151.3 = 962.2. 
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Whence x = 62.6, 

x- 11.5 = 61, 
and 16x- 151.8 = 848.7. 

65. Let x = the rainfall of San Diego in inches. 
Then 5 x — 1 = the rainfall of Boston in inches, 

5 x — 2 = the rainfall of St. Louis in inches, 
and 15 x — 12 = the rainfall of Neahbay in inches. 

Therefore x+6x-l+5x-2 + 15x - 12 = 219. 
Whence x = 9, 

5x-l = 44, 
5x-2 = 48, 
and 16x-12 = 123. 

66. Let x = the number of years in the expectation of one at 66. 
Then 2 x — .94 = the number of years in the expectation of one at 45, 

2 x + 14.37 = the number of years in the expectation of one at 10, 
and 2 x + 8.98 = the number of years in the expectation of one at 21. 
Therefore x + 2x-.94 + 2x + 14.37 + 2 x + 8.98 = 109.42. 
Whence x = 12.43, 

2 x-. 94 = 23.92, 

2 x + 14.37 = 39.23, 

and 2x + 8.98 = 33.84. 
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8. 16 2 = (10 + 5) 2 = 100 + 25 + 2 . 10 . 5 = 226. 

4. 17 2 = (20 - 3) 2 = 400 + 9 - 2 • 20 • 3 = 289. 

5. 18 2 = (20 - 2) a = 400 + 4 - 2 • 20 • 2 = 324. 

6. 19 s = (20 - l) 3 = 400 + 1 - 2 • 20 . 1 = 361. 

7. (x + y) 2 = x 2 +y 2 +2xy. 14. (3x - y) 2 = 9x 2 - 6xy + y 2 . 

8. (x-c) 2 = x 2 + c 2 -2xc. 15. (x-f 2y) 2 = x 2 +4xy + 4y 2 . 

9. (x + l) 2 = x 2 +l + 2x. is. (a-46) 2 = a 2 -8o& + 16& 2 . 

10. (a + 2) 3 = a 3 + 4a + 4. 17. (y 6 - 2) 2 = y» - 4y* + 4. 

11. (6 3 + 3) 2 =ft*+66 2 +9. 18. (2a + l) 3 = 4a 2 + 4a+ 1. 

12. (c-4) 2 = c 2 -8c + 16. 19. (3a 2 +2) 2 = 9a*+12a 2 + 4. 
18. (2c 2 +d) 2 =4c 4 + 4c 2 d + d 2 . 20. (4a + 3) 2 = 16a*+ 24a-f 9. 

21. (2a 2 -36) 2 = 4a*-12a 2 & + 9& 2 . 

22. (3c 2 -4a 2 ) 2 =9c 4 -24c 2 a 2 +16a*. 
28. (2x 8 -6) 2 =4x 6 -24x 8 +36. 

24. (3xy + y 2 ) 2 = 9x 2 y 2 + 6xy* + y 4 . 

25. (7x 2 -3y4) 2 = 49x*-42x 2 y 4 + 9y*. 

26. (8y» + 2&x) 2 =64y« + 32y86x + 46 2 x 2 . 

27. (6xy-2a 2 ) 2 =36x 2 y 2 -24xya 2 + 4a*. 
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« 

28. (4xy-2x a ) a =16x2y2-l6x*y + 4x 4 . 

29. (Sxt-5afi)*=9z*- 30x 10 + 25x u . 

30. (2x a - 6x»y) a = 4x* - 24x*y + 36x«y a - 

31. 41« = (40 + 1)2 = 1681. 9x a -6x + l 

32. 922 = (90 + 2)2 = 8464. W 3^31 - 3x - 1. 

33. 1012 = (100 + 1)2 = 10,201. ^ 4Q 4(K) 

34. 2022 _ (200 + 2)2 = 40,804. *<>• 2 — — i = 20 + y. 

35. 10012 = (1000 + 1)2 = 1,002,001. y 

86 - ^jTft = « + &• 2y-3x * 

oir a 2 -2ac + c a Aa 4 a 2 -20a + 25 

37. __ = a-c. 41. ^ 6 + 2a = -5 + 2a. 

38 ^4a + i 48 4x2-12x y + 9 y 2 = 

a-2 3y-2x * 

44. (x a - 2xy + y 2 ) -»- (x - y) = x - y# 
46. (a 2 + 2a+l)-4-(a + l) = a + l. 

46. (a 2 + 4a + 4) -*- (a + 2) = a + 2. 

47. (4x 2 +4x + l) + (2x+l) = 2x + l. 

48. (16x2 - 8x + 1) + (4x - 1) = 4x - 1. 

49. (16x2 - 8xy + V 2 ) + (4x - y) = 4x - y. 

60. (9x 4 -6x 2 +l)- i - (3x2-1) = 3x2-1. 

61. (16y« - 40 ys + 25) + (4y* - 5) = 4y 8 - 5. 

62. c 2 + 2cd + a* 2 = ( C + d)(c + d). 
68. a a -2a + 1 = (a -l)(a - 1). 
64. x 2 - lOx + 25 = (x - 6) (x - 5). 
66 . 4 a 3 - 4 a + 1 = (2 a - 1 ) (2 a - 1). 
66. 4x 2 +12x+9 = (2x + 3)(2x + 3). 

57. 9a2&2_6a6 + l = (3a6-l)(3a6-l). 

58. 16x*y2 _ 24x2ya + 9a 2 = (4x a y - 3a) (4x 2 y - 3a). 

59. 26a 4 6» - 60a 3 &8c 2 + 36c 4 = (5a 2 &8- 6c 2 ) (5a 2 6* - 6c a ). 
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1. (a + 6 + c)2 = [(a + 6) + c][(a + 6) + c] 

= (a + 6)2 + 2c(a + 6) + c2 

= a 2 + 2 a6 + 6 s + 2ac + 26c + c 2 . 

2. (a + 6 - c) 2 = [(a + &)- c] 2 

= (a + 6) 2 -2c(a + 6) + c 2 
= a 2 + 2 a6 + 6 s - 2 ac - 2 &c + c 2 . 
8. (a + 6 - 1) 2 = [(a + 6) - l] 2 

= (a + 6) 2 -2(a + 6) + l 

= a 2 + 2a& + 6 2 -2a-26+l. 
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4. (a + 6 + l) 2 =[(a + 6)+l] 2 

= (a + 6) 2 + 2(a + 6) + l. 

= a 2 + 2a6 + 6 2 + 2a + 26 + l. 

5. (a - 6 + c) 2 = [(a - 6) + c] 2 

= (a - 6) 2 + 2c(a - 6) + c 2 

= a 2 -2a6 + 6 2 +2ac-26c + c 2 . 

6. ( -6-c) 2 = [(a-6)-c] 2 

= (a-6) 2 -2c(a-6) + c 2 

= a 2 - 2a6 + 6 s - 2ac + 26c + c a . 

7. (o + 26 - 3) 2 = [(a + 26) - 3] 2 

= (a + 26) 2 -2-3(a + 2&) + 9 
= a 2 + 406 + 468-60- 12 6 + 9. 

8. (o - 26 + c) 2 = [(a - 26) + c] 2 

= (a-26) 2 + 2c(a-26) + c 2 

= a 2 -4a6 + 46 2 + 2ac-46c + c 2 . 

9. (2a + 6 - 4c) 2 = [(2a + 6) - 4c] 2 

= (2a + 6) 2 -8c(2a + 6) + 16c 2 

= 4a 2 + 4a& + 6 2 - 16ac - 86c + 16 c 2 . 

10. (3a-26 + 5c) 2 =[(8a-26) + 5c] 2 

= (3a-26) 2 +10c(3a-26) + 25c 2 

= 9a 2 - 12 a6 + 46 s + 30 ac - 206c + 25c 2 . 

11. (2a - 36 - 4c) 2 = [(2a -36) -4c] 2 

= (2a-36) 2 -2-4c(2a-36) + 16c 2 
= 4a 2 - 12 a& + 96 s - 16ac + 246c + 16c 2 . 

12. (4c - 1 + 2a6) 2 = [(4c - 1) + 2a6] 2 

= (4c - l) 2 + 2 . 2a6(4c - 1) + 4a 2 & 2 
= 16c 2 - 8c + 1 + 16a6c - 4a6 + 4a 2 6 2 . 
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1. (6 + 3)(6-3) = 36-9 = 27. 4. (10 -4) (10 + 4) = 100 -16 = 84. 

2. (8 + 4) (8 -4) = 64 -16 = 48. 5. (7 + 2) (7 - 2) = 49 - 4 = 45. 

3. (9-2)(9 + 2) = 81-4 = 77. 6. (12 - 3) (12 + 3) = 144 -9 = 135. 

8. 35- 25 = (30 + 5) (30 - 6) = 900 - 25 = 875. 

9. 33 • 27 = (30 + 3) (30 - 3) = 900 - 9 = 891. 

10. 36 • 44 = (40 - 4) (40 + 4) = 1600 - 16 = 1584. 

11. 35 • 45 = (40 - 5) (40 + 5) = 1600 - 25 = 1576. 

12. 52 • 48 = (50 + 2) (50 - 2) = 2500 - 4 = 2496. 

13. 65 • 75 = (70 - 6) (70 + 5) = 4900 - 25 = 4875. 

14. 72 . 68 = (70 + 2) (70 - 2) = 4900 - 4 = 4896. 

15. 75 • 85 = (80 - 5) (80 + 5) = 6400 - 25 = 6875. 

16. 97 • 103 = (100 - 3) (100 + 3) = 10,000 - 9 = 9991. 
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17. (x + 3)(x - 3) = x 2 - 9. 96. (4 + y»)(4 - if) = 16 - y*. 

18. (a + 6)(a - 6) = a 2 - 25. 87. (4 - x)(x + 4) = 16 - x 2 . 

19. (2x + 4)(2x - 4) = 4x 2 - 16. 88. (2c + a)(2c - a) = 4c* - a 2 . 

20. (3n + 5)(3n-5) = 9n 2 -25. 89. (3a + 6)(6 -3a) = 6 s - 9a*. 

21. (x + y)(x-y) = x 2 -y 2 . 80. (46 + 2c)(46-2c) = 166*-4e 2 . 

22. (x-a)(x + a) = x 2 -a 2 . 81. (3xy-2)(8xy + 2) = 9x 2 y 2 -4. 

23. (x-l)(x + l) = x 2 -l. 32. (4a6-8)(4a6 + 3) = 16a 2 6 2 -9. 

24. (a + 2) (a - 2) = a 2 - 4. 33. (a* - 6») (a* + 6») = a 8 - 6». 

25. (a 2 + 3) (a 2 -3) = a 4 -9. 84. (cfi + a*) (- a* + cfl) = a* - cfi. 

35. (x 8 -2y)(x 8 + 2y)=x 6 -4y 2 . 

86. (4a6-a 2 )(4a6 + a 2 ) = 16a 2 6 2 -a*. 

37. (Scd? + 2d)(-2d + Scd*) = 9cW-4&. 

38. (6cd + 3)(-3 + 6cd) = 36c 2 d 2 -9. 
89. (4xy + 2y)(2y - 4xy) = 4y* - lexfy 2 . 

40. (3 a&c - 26c) (26c + 3a6c) = 9a 2 6 2 c 2 - 46*c 2 . 

41. (a 2 - 6 2 ) +- (a + 6) = a - 6. 51. (16 - x*> -s- (4 - x*) = 4 + x*. 

42. (c 2 - d 2 ) -f- (c - d) = c + a*. 52. (y« - 4) -s- (y» - 2) = y» + 2. 

43. (9 - ft 2 ) -4- (3 + 6) = 3 - b. 53. (c 2 - d 2 ) = (c-d)(c + d). 

44. (36 - a 2 ) -f- (6 - a) = 6 + a. 64. (n 2 - 4) = (n + 2) (n - 2). 

45. (9x 2 - 16) -*- (3x + 4) = 3x - 4. 55. n 2 - 16 = (n + 4) (n - 4). 

46. (x*-l)-Mx 2 -l) = x 2 + l. 56. 9 -4a 2 = (3 -2a) (3 + 2a). 

47. (x 2 - y 2 ) -h (x- y) = x + y. 57, 36ft 2 - 1 = (66 4- 1)(66 - 1). 

48. (x 2 - 1) -r- (x + 1) = x - 1. 58. a 2 - 9 = (a + 3) (a - 3). 

49. (4x 2 -9)h-(2x-3) = 2x + 3. 59. 25 - 4n 2 = (6 - 2n) (5 + 2n). 

50. (25-16x 2 )-M5 + 4x) = 5-4x. 60. 100 - 9x 2 = (10-3x)(10 + 3x). 
' 61. [(x + y) + 1] [(x + y) - 1] = (x + y) 2 - 1 = x 2 + 2xy + y 2 - 1. 

62. (x + a + 3) (x + a - 3) = [(x + a) + 3] [(x + a) - 3] 

= x 2 + 2xa + a 2 -9. 

63. [(x - a) + 3] [(x - a) - 3] = (x - a) 2 - 9 

= x 2 - 2 ax + a 2 - 9. 

64. (x + 4 + c) (x + 4 - c) = [(x + 4) + c] [(x + 4) - c] 

= (x + 4) 2 - c 2 

= x 2 + 8x + 16 -c 2 . 

65. (2a - 6 + c) (2a - 6 - c) = [(2a - 6) + c] [(2a - 6) - c] 

= (2a-6) 2 -c 2 
=4a 2 -4a6 + 6 2 -c 2 

66. [x + (6 + c)] [x - (6 + c)] = x 2 - (6 + c) 2 = x 2 - 6 2 - 26c - c 2 . 

67. [x + (6 - c)] [x - (6 - c)] = x 2 - (6 - c) 2 = x 2 - 62 + 2 6c - c 2 . 

68. [3 + (x - y)] [3 - (x - y)] = 9 - (x - y) 2 = 9 - x 2 + 2xy - y 2 . 

69. [4x + (2y - x)] [4x - (2y - x)] = 16x 2 - (2y - x) 2 

= \b&- 4y 2 -f 4xy-x 2 
= 15x 2 -4y 2 H-4xy. 
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70. [10 - (a - 6)] [10 + (a - 6)] = 100 - (o - 5) 2 

= 100-a* + 10a-25 
= 76 + 10a -a*. 

71. 49x 2 -l = (7z + l)(7x-l). 
78. 64x 2 - 26 = (8x - 6) (8x + 6). 

73. (a + 6)* - 1 = (a + 6 + 1) (o + 6 - 1). 

74. (x - y) 2 - 4 = (x - y - 2) (x - y + 2). 

75. (2x-l) 2 -a 2 = (2x-l + a)(2x-l-a). 

76. (3y - z) 2 - 6 2 = (8y - z + 6)(8y - z - 6). 

77. 6* - (x + y) 2 = [6 + (x + y)] [6 - (x + y)] = (6 + x + y) (b - z - y). 

78. 6» - ( X - y) 2 = [6 + (x - y)] [6 - (x - y)]. 

79. c 2 - (x + c) 2 = [c + (x + c)] [c - (x + c)]. 

80. 4 - (x - 2)2 = [2 + (x - 2)] [2 - (x - 2)]. 
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1. (x + 1) (x + 2) = x 2 + 8x + 2. 2. (x + 2) (x + 8) = x 2 + 6x + 6. 

8. (x + 8)(x + 4) = x 2 + 7x + 12. 

4. (x + 4) (x + 6) = x* + 9x + 20. 

5. (x + 6)(x + 6) = x 2 + llx + 80. 

6. (» + 1) (n - 2) = n 2 - n - 2. 

7. (n - 2) (n + 3) = n 2 + n - 6. 

8. (n - 8) (» + 4) = n 2 + n - 12. 

9. (n - 4) (it + 5) = n 2 + n - 20. 

10. (n - 6) (n + 6) = n a + n - 30. 

11. (a-l)(a-2) = a a -8a + 2. 

12. (a - 2) (a - 3) = a 2 - 6a + 6. 
18. (a - 3) (a - 4)= a 2 - 7a + 12. 
14. (a - 4)(a - 6) = a 2 - 9a + 20. 
16. (a - 4) (a - 6) = a 2 - 10a + 24. 

16. (2y + 3) (2y + 4) = 4y 2 + 14 y + 12. 

17. (2y + 2)(2y + 3) = 4y 2 + 10y + 6. 

18. (3a + l)(3a + 4) = 9a 2 + 16a + 4. 

19. (2n + 3) (2n + 6) = 4n 2 + 16n + 16. 

20. (2n + 3)(2n-6) = 4n 2 -4n-15. 

21. (2n + 3)(2n-4) = 4n 2 -2n-12. 

22. (2a + l)(2a-5) = 4a 2 -8a-6. 
28. (3a-5)(3a + l) = 9a 2 -12a-5. 
24. (4a + 3)(4a-5) = 16a 2 -8a-15. 
26. (4a -6) (4a -6) = 16a 2 -44a + 30. 

26. (4a6 + 1) (4a6 - 6) = 16a*b* - 20a6 - 6. 

27. (3x - 2)(3x + 5) = 9x 2 + 9x - 10. 
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28. (4a -36) (4a + 56) = 16a 2 + 8a& - 16& 2 . 
20. (5a - 66) (5a - 7 6) = 26a 2 - 66 a6 + 42-6 2 . 
s 2 + 3s + 2 41. x 2 + 3x + 2 = (x + l)(x + 2). 

' x + 1 42. x 2 + 5x + 6 = (x + 8)(x + 2). 

g a + 5x + 6 _ 43. x 2 +7x+ 12 = (x + 4)(x + 3). 

x + 2 - x + 3 * 44. x 2 +6x + 8 = (x + 4)(x + 2). 

x 2 + 4x + 3 45. x 2 + 7x+ 10 = (x + 2)(x + 6). 

82 ' — 3-^3 "~ x + lu 46. x 2 + 8x + 15 = (x + 3)(x + 6). 

oo x 2 + 6x + 5 47. x 2 -3x + 2 = (x-2)(x-l). 

8S - — -^Ti — = x + 6> 48. x 2 - 6x + 6 = (x - 3) (x - 2). 

x 2 + 7 x + 1 2 49. x 2 - 6 x + 8 = (x - 4 ) (x - 2 ) . 

34. — = x + 4. 50. x 2 - 8x + 15 = (x - 5)(x - 3). 

x 2 -7x4-12 51. x 2 -8x + 12 = (x-6)(x-2). 

85. — ± — = x - 4. 52. x 2 - 9x + 14 = (x - 7)(x - 2). 

X ' 58. x 2 + 8x + 7 = (x + l)(x + 7). 

86. ^t? = x-2. 54. x 2 + 9x + 8 = (x + l)(x + 8). 

x ~ 3 55. x 2 - lOx + 9 = (x - 9) (x - 1). 

37. ga ~ 6z + 4 = x - 4. *•• s 2 - llx + 10 =(x - 10)(x - 1). 

x - 1 57. x 2 - lOx + 16 = (x - 2) (x - 8). 

38. g2 - 6x+5 =:J ; 1. W. x 2 +10x + 21 = (x + 3)(x + 7). 

x - 5 59. x 2 + 9x + 20 = (x + 4) (x + 5). 

39 g2 -7s + 6 _ x _ x 60. x 2 - 9x + 18 = (x - 6) (x - 3). 

x - 6 ' 61. x 2 + 9x + 14 = (x + 2) (x + 7). 

s 2 -7x + 12 __ 62. x 2 - 12x + 32 = (x - 4) (x - 8). 

x-4 ""* 63. x 2 +llx+10=(x + 10)(x + l). 

Page 100 (First set) 

1. (a + 6 + c) 2 = a 2 + 6 s + c 2 + 2 a6 + 2 ac + 2 6c. 

2. (a + 6 + l) 2 = a 2 + 6 s + 1 + 2 a6 + 2 a + 2 6. 
8. (a + 6 + 2) 2 =a 2 + 6 2 + 4 + 2a6 + 4a + 46. 

4. (2 a + 6 - c) 2 = 4 a 2 + 6 s + c 2 + 4 a6 - 4 ac - 2 6c. 

5. (a-6-c) 2 =a 2 + 6 2 + c 2 -2a6-2ac + 26c. 

6. (2x + y-l) 2 = 4x 2 + y 2 + 1 -f 4xy-4x-2y. 

7. (4x-f y-2) 2 = 16x 2 + 2/ 2 + 4 + 8xy-10x-4y. 

8. (a - 6c -f d) 2 = a 2 + 6 2 c 2 + d 2 - 2abc + 2ad - 2bcd. 

9. (3a -36 + l) 2 =9a 2 +96 2 + l-18a6 + 6a-66. 

10. (a-6 + c-d) 2 

= a 2 + 6 2 + c 2 + d 2 -2a6 + 2ac-2ad*-26c + 26a"-2cd\ 

11. (x + y - a + l) 2 

= x 2 + y 2 + a 2 + 1 + 2xy-2ax + 2x-2ay + 2y-2a. 

12. (a - y + 6 - 3) 2 

= a 2 + y 2 + 6 2 + 9-2ay + 2a6-6a-26y + 6y-C6. 



74 FIRST COURSE IN ALGEBRA 

Page 100 (Second set) 

1. (« + y) s = x* + 3x*y + 3x1^+^. 
8. (x - y) 8 = x» - 3x«y + 8xy a - y 8 . 
8. (x + l)»=x»+3x a + 8x + l. 

4. (x-l)» = x«-3x 2 + 3x-l. 

5. (x + 2)» = x 8 + 6x 2 + 12x + 8. 

6. (x - 2) 8 = x 8 - 6x a + 12x - 8. 

7. (x - 3)» = x 8 -;0x« + 27x - 27. 

8. (x + 8) 8 = x« + Ox 2 + 27x + 27. 

9. (2x + y) 8 =8x» + 12x 8 y + 6xy 2 + y s . 

10. (x-2y) 8 = x 8 -6x 2 y + 12x^-8^. 

11. (2x-l) 8 =8x 8 -12x 2 + 6x-l. 

12. (3x4-2) 8 = 27x 8 +64x 2 + 86x + 8. 

18. (3x-2y) 8 = 27x 8 - 64xfy + 36xy 2 - Sy 8 . 

14. (4x4-8y) 8 =64x 8 + 144x 2 y + 108 xy 2 + 27 y 8 . 

15. (5x-2y) 8 = 126x 8 -150x 2 y + 60xy 2 -8y 8 . 

16. The cube of the binomial a -f b is equal to the cube of a plus three 
times the square of a multiplied by 6, plus three times the product of a 
and the square of b, plus the cube of b. 

17. The cube of the binomial a — b is equal to the cube of a minus 
three times the square of a multiplied by 6, plus three times the product 
of a and the square of 6, minus the cube of b. 
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1. Via 2 =2 a. 8. V25 <z«x* = 5 ahfi. 5. VOx^Sx*. 

2. VOa* = 3a 2 . 4. VJx* = 2x 2 . 6. Vl6 x M = 4s 8 . 

7. V49 x 14 y 10 = 7 x 7 y*. 12. V225 y*# = 16 y*z 8 . 

8. V81 x 12 ^ 20 = 9x«(Po. 18. V266 c* 2 = 16c«. 

9. Vl21 c 22 d« = 11 c"d 8 . 14. V400 cWc 4 = 20 abc*. 

10. V169X 6 = 13 x 8 . 16. V824& 8 = 18&*. 

11. Vl96 y 10 = 14 y 5 . 16. V626 ftfy"* 8 = 26 6y»2 8 . 

17. Vx 2 * = x". 22. ^-8a 8 = - 2 a. 27.- V- a 8 = - a. 

18. Vx*^=x 2 ». 28.^27 = 3. 28. ^"a« = -a 2 . 

19. Vx^ = x 8 ". 24. ^64 = 4. 29. VaW = a 8 6. 

20. V^4^ - a 2 »6 4 ». 26. v'- 126 = - 5. 80. v^343 y 8 = 7 y. 
21.^8 = 2. 26.^216 = 6. 81. ^612x" = 8x*. 

82. ^-729a 8 6»=-9a6 8 . 84. </- 27 a*Wc** = - 3 atffc*. 

88. ^1000 a 8 ^ 2 = 10 a 2 &*. 85. VSafflW = 2 a^oc 8 . 
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86. ^-125flW«« = - 5 a 2 6*2 2 . 40. ^ay" = s 4 V"- 

37. v'x 8 ^ X*. 41. V^ = X». 

38. ♦x^ = x 2 *. 42. ^32x" = 2x*. 

39. \^-x 9 » = - x 8 *. 
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1. 3x + 6 = 3(x + 2). 5. 56 8 -166 8 = 56 8 (l-36 8 ). 

2. x»-x a = x 2 (x-l). 6. c 8 -^ = c*(c-y). 

3. 8x-2x 4 = 2x(4-x 8 ). 7. x 8 - x + x 2 = z(& - 1 + x). 

4. xy + y 2 = y (x + y). 8. <* - c 8 + c 2 = c*(c* - c 4- 1). 

9. 3y-0y* + 12 = 8(y-3y* + 4). 

10. c 2 + 26c -c = c(c + 26-1). 

11. 3y 2 -15y + 6y 8 = 3y(y-6 + 2y 2 ). 

12. 1006-1460-868 = 26(50-70-46). 

13. y« + 3y*z + 6y«2 2 = ^(y 2 + Syz + 6z*). 

14. 4a 2 x 2 - 6aV + 12a*xV = 2a 2 (2 x 2 - 3ay 8 + QaWty*). 

15. 12 s 8 + 30a*z* _ I8c 8 2* = 6z«(2 + 5a*z* -3c 8 * 2 ). 

16. 6<fi + 10 c» - 20c 2 = 2c 2 (8c* + 6c 8 - 10). 

17. 8y 8 -4y*-12y" = 4y*(2y*-l-3y 8 ). 

18. x* + x 8 - x 2 + x = x(x 8 + x 2 - x + 1). 

19. -8y 6 -4y 6 + 12y 8 + 6y 5 = 6y 8 (-2y 8 + 2 + y 2 ). 

20. 146 8 -496 7 + 216 2 -76 8 = 76 2 (26 8 - 7 6* + 3 -6). 

21. - a^xV - 3 crtsfy 2 - 2 a*x?y*z* + 6 a 4 x*y** 

= ahty(- y - Sa^ - 2axV* 8 + Sa^xfy 2 *). 

22. - 18 cWc* - 45 atctf - 36 a*c*xz - 63 aSczy 

= - 9a 8 c(26 8 c 8 + 5 ay 2 + 4cxz + 7axy). 
28. 82 c*x 2 + 80 c*°6x - 112 c«6 + 48 c™z 

= 16c 8 (2 ex 2 + 5c*6x - 76 + 3c«x). 
24. 56a*6 8 x 2 - 28a 8 x + 112aW - 196a«x 8 

= 28a 8 x(2a6 8 x - 1 + 4a*xy 2 - 7a 8 x 2 ). 

Page 106 

1. 2(x + y) + a(x + y) = (x -f y)(2 + a). 

2. 6(x + 2y) + (x + 2y) = (x + 2y) (6 + 1). 

3. c(c — a) — a(c — a) = (c — a) (c — a). 

4. 2c(36-d) + 3a(36-d) = (36-(Z)(2c + 3a). 

5. 6d(e + x) - (c + x) + 4 k(c + x) = (c + x) (6d - 1 + 4 k). 

6. -5(2a-86)+7a(2a-36)-36(2a-3&) 

= (2a-36)(7a-5-36). 

7. fc(a - 6) + 3(6 - a) = k(a - 6) - 3(a - 6) = (a - b)(k - 8). 
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8. ft(x - y) + k(y - x) = ft(x - y) - *(x - y) 

= (x — y) (ft — fc). 

9. 6x(c-2d)-6(2d*-c) = 5x(c-2d) + 6(c-2d) 

= (c-2d)(5x + 6). 

10. Sy(k - 4 A) + (4ft - &) = 8y (& - 4ft) - (A: - 4ft) 

= (*-4ft)(8y-l). 

11. 2c(4*-3c)-5ft(3c-4fc) = 2c(4fc-3c) + 5ft(4fc-3c) 

= (4Jfc-3c)(2c + 5ft). 

12. 8y(5x - 6) - 7 (6 - 5x) + 6z(5x - 6) 

= 3y (5x - 6) + 7(5x - 6) + 6z(5x - 6). 
= (5x-6)(3y + 7 + 6z). 

16. ax + 6x +ay + 6y = (ax + 6x) + (ay + by) 

= x(a + 6) + y(a + 6) 
= (a + 6) (x + y). 

17. eft + ft 3 + ex +ftx = (eft + ft 2 ) + (ex + ftx) 

= ft(c + ft) + x(c + ft) 

= (c + ft) (ft + x). 

18. 6ft - eft + 6Jfc - ck = (6ft - eft) + (bk - ck) 

= ft(6-c) + ft(6-c) 
= (6 - c)(ft + Jfc). 

19. 6x + zz - a6 - az = (6x + zz) + (- a6 - az) 

= x(6 + z)-a(6 + z) 

= (& + z ) ( x — a )- 
SO. ax-f Sa-6x- 36 = (ax + 8a) + (-6x- 36) 

= a(x + 3)-6(x + 3) 

= (x + 3) (a - 6). 

21. 2x 2 + lOxy - 4x - 20y = 2(x 2 + 5xy - 2x - lOy) 

= 2[x(x + 5y)-2(x + 6y)] 
= 2(x-2)(x + 5y). 

22. Ca6-2ac + 36-c = (6a6-2ac) + (36-c) 

= 2a(36-c) + (36-c) 
= (36-c)(2a + l). 

23. 86ax + 45ac - 4x - 5c = 9a(4x + 5c) - (4x + 6c) 

= (4x + 5c)(9a-l). 

24. 6a 8 + 14a6 - ISaty -356y = 2a(3a 2 + 76) -5y(3a a + 76) 

= (3a 2 + 76)(2a-5y). 

25. 3ax - ay - 66x + 26y = a(3x - y) - 26(3x - y) 

= (3x-y)(a-26). 

26. 12ax-6ay-60cx + 26cy = 6a(2x-y)-25c(2x-y) 

= (2x-y)(6a-25c). 

27. 2ft 8 -3ft 2 fc- 10ft +15fc = ft 2 (2ft-3fc)-6(2ft-3fc) 

= (2ft-3fc)(A 2 -5). 
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88. 10dA-46«:-22c(2 + 99cfc = 5A(2d-9fc)-llc(2d-9fc) 

= (2d-9fc)(6A-llc). 

29. 28fcc + 9*y-21Ay- 12kx = 2Shz - 21hy - 12kx + 9ky 

= 7ft(4x - 3y) - 3ft(4x - 8y) 
= (4x-3y)(7A-3ft). . 

30. -2ax + 7a a + 166x-66a6 = -a(2x-7a) + 86(2x-7a) 

= (2x-7a)(86-a). 
81. 6ft* + 16xy-10fcy- 9ftx = 6/Wfc - 9Ax - 10fcy + 16xy 

= Sh(2k - 3x) - by (2k - 3x) 

= (2ft-3x)(3&-6y). 
32. -21ax + 12cx-4cdH-7ad = 12cx-21ax-4cd + 7ad 

= 3x(4c-7a)-d(4c-7a) 

= (4c-7a)(3x-d). 

83. 7 gy - 77 hy - eg + 11 cA = 7 y (flr - 11 h) - c(flr - 11 h) 

= (flr-llfc)(7y-c). 

84. 6a 8 + 10a - 6a 2 - 10 = 5 [a(a* + 2) - (a* + 2)] 

= 6(a 2 + 2)(a-l). 
35. 8a-6ax»-6ax + 10ax* = a[(3- 6x») - 2x(3 - Sx 8 )] 

= a(3-5x«)(l-2x). 

86. 4a6xy - 24 dxy -Sabgh + lSdgh = 4xy (a6 - 6d) - 3grA(a6 -6d) 

= (a6 - 6d) (4xy - SgrA). 

87. 8acxy - 206x*y - 6a6c 2 + 166 2 cx 

= 4xy(2 ac - 56x) - 8 6c (2 ac - 56x) 
= (2 ac - 66x) (4xy - 8 6c). 

88. ax -f 6x -f- ex +.ay -f 6y -f cy = x (a + 6 + c) + y (a + 6 + c) 

= (a + 6 + c) (x + y). 

39. ca + 2 ch + ck-gz-2hx-kx = c{g + 2h + k) - x (gr + 2 A + fc) 

= {g + 2h + k)(c-x). 

40. 8a6 — 6x + 26y — 3ac-fcx-2cy 

= 6(3 a - x + 2y) - c(8a - x + 2y) 
= (3a-x + 2y)(6-c). 

41. 4ax-ac + 2ay -f 126x-36c + 66y 

= a(4x - c + 2y) + 36(4x - c + 2y) 
= (4x-c + 2y)(a + 36). 

42. ax — 6 cy — 26x + 46y + 3cx — 2 ay 

= ax — 26x+3cx — 2ay + 46y — 6cy 
= x(a-2&H-3c)-2y(a-26 + 3c) 
= (a-26 + 8c)(x-2y). 
48. — 2 xs -f 6ay + cz + 4 xy — 8 az — 2 cy 

= 6 ay + 4 xy — 2 cy — 3 az — 2 xz + cs 
= 2y(8a + 2x-c)-z(8a + 2x-c) 
= (8a + 2x-c)(2y-z). 
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1. c a + 2c<f+d a . 

2. a 2 + 4 a + 4. 
8. 4a* + 4a + l. 

4. a* + 6** + 9. 

5. 4x* + 20x4-26. 

6. 9x 8 + 12;r*y4-4y 2 . 

7. 100x*+12Ojry+36y». 

8. 49 4- 112 if* + 64 y 8 . 

9. x 2 + 2x + l. 
10. y 2 -6y4-9. 



1. c 2 + 2 cd + d 2 = (c + d*) 2 . 

2. x a 4- 2xy 4- y 3 = (x 4- y) 2 . 
8. x 2 4-2x4-l = (x4-l) 2 . 

4. a 2 - 10a 4- 26 = (a- 5) 2 . 

5. a 2 + 8a 4- 16 = (a 4 4) 2 . 

6. 4ft 2 4-4ft + l = (2ft + l) 2 . 



11. 4y 2 -40y4-lOO. 

12. 9y 2 4-36y 4-36. 
18. 16z*-16xz 2 4-4jr 1 . 

14. 121y«-88y8z4-16*». 

15. 100 a 8 4- 240 a*x* + 144 x 10 . 

16. jf»-6y 2 4-9. 

17. y»-10y*4-26. 

18. 16 A* 4- 16 Jfc 2 + 4. 

19. 25 A* - 80 Jfc 2 ft 2 4- 64 ft*. 

20. 16 a" 4- 104a*Jfc 4- 169 Jfc 2 . 
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7. 0-6x4-x 2 = (3-x) 2 . 

8. 16P-8fc4-l = (4*-l)>. 

9. 4A 2 -12A4-9 = (2A-3) 2 . 

10. x 4 + l + 2x 2 = (x 2 4-l) 2 . 

11. x«-6x 8 + 9 = (x 8 -3) 2 . 

12. 26ft 2 4-4fc 2 -20M=(5A-2Jfc) 2 . 



18. 9ft 2 -24M:4-16fc 2 = (3ft-4ft) 2 . 

14. x 2 - 24 xz 2 4- 144 «* = (x - 12 z 2 ) 2 . 

15. 12x*z 8 + 9z« 4- 4x 8 = (3z 8 + 2x*) 2 . 

16. &W° 4- 2 c 8 ^ 4- 1 =(c 8 d 5 4- 1) 2 . 

17. 24x 2 y 2 4- 16y* 4- 9x* = (4y 2 4- 3x 2 ) 2 . 

18. x 4 4- 4y* 4- 4xV = (x 2 + 2y 2 ) 2 . 

19. 4xV - 4xy* 4- 1 = (2xy< - l) 2 . 

20. 26 ft** 2 - 30ft 8 Jkz 4- 9z 2 = (5A 8 fc - 3z) 2 . 

21. 121c«d 4 - 220 c 8 dV 4- lOOgr 4 = (llc*d* - 10a 2 ) 2 . 

22. 169 a* - 166 a*x*y* 4- 36 x 8 y« = (13 a 2 - 6 x*y 8 ) 2 - 
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1. x 8 4- 2x 2 + x = x(x 2 4- 2x 4- 1) = x(x 4- l)(x + 1). 

2. x 6 - 4x* 4- 4x 8 = x 8 (x 2 - 4x + 4) = x 8 (x - 2) (x - 2). 
8. 2a* + 12a 2 4- 18 = 2 (a* 4- Qcfi 4- 9) = 2(a 2 4- 3) (a 2 4- 3). 

4. 3a 2 4- 18a + 27 = 3(a 2 4- 6a 4- 9) = 3(a 4- 3) (a 4- 3). 

5. x« - 20 x* 4- 100 x 2 = x 2 (x* - 20 x 2 + 100) = x 2 (x 2 - 10) (x 2 - 10). 

6. 6 ex 8 - 70cx 8 4- 245c = 6c(x 6 - 14x 8 4- 49) = 6c(x 8 - 7) (x 8 - 7). 

7. 16x 8 - 24 x 6 4- 9x* = x*(16x* - 24 x 2 + 9) = x*(4x 2 - 3) (4x 2 - 3). 

8. 28 x 2 - 28 x 8 4- 7x* = 7x 2 (4 - 4x + x 2 ) = 7x 2 (2 - x)(2 - x). 

9. 3ax 4- 3 ay 4- Sbx 4- 36y = 3[a(x 4- V) 4- b(x + y)] = 3(x 4- y) (a 4- b). 
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10. 4 ex — 4 cy + 4 dx — 4dy = 4 [c (x — y) -f d (x - y)] = 4 (x — y) (c + d). 

11. ax - a + a - 1 = a (x - 1) + (x - 1) = (x - 1) (a + 1). 

12. 63xy-84y 2 + 98yz = 7y(9x-12y + 14z). 

13. 30 ax - 34 6x - 15 a + 17 b = 2 x (15 a - 17 6) - (15 a - 17 b) 

= (15a-176)(2x-l). 

14. ax — bx + ex + ay — 6y 4- cy = x (a — 6 + c) + y (a — b -f c) 

= (a-6 + c)(x + y). 

15. 14 anx — 21 bny — 7n = 7n(2ax — 36y — 1). 

16. Sax — 56y — 6ay + 36x = 3x(a + b) — 5y(a + 6) 

= (a + 6)(3x-6y). 

17. 66a 2 - 40 a6 + 63 ac - 466c = 8a(7a - 66) + 9c(7a - 56) 

= (7a-56)(8a + 9c). 
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1. x 2 + 5x + 6 = (x + 2) (x + 3). 7. x 2 - x - 6 = (x + 2) (x - 3). 

2. x 2 + 9x + 20 = (x + 4)(x + 5). 8. x 2 - 3x - 40 = (x - 8) (x + 6). 

3. x 2 - 7x + 12 = (x - 3)(x - 4). 9. x 2 + x - 30 = (x + 6) (x - 5). 

4. x 2 - 9x + 14 = (x - 2)(x - 7). 10. x 2 - 2x - 35 = (x - 7) (x + 5). 
6. x 2 + 19x + 18 = (x + l)(x + 18). 11. x 2 + llx-42 = (x+14)(x-3). 
6. x 2 -18x + 17 = (x-l)(x-17). 12. 6 - 5x - x 2 = (6 + x)(l -x). 

13. 14 - 5x - x 2 = - 1 (x 2 + 5x - 14) = - (x + 7) (x - 2) = (x + 7)(2 - x). 

14. 21 + 4x - x 2 = - l(x 2 - 4x - 21) = - 1 (x - 7) (x + 3) = (7 - x) (x+ 8). 

15. 24+10a-a 2 =-l(a 2 -10a-24) = -l(a-12)(a + 2) = (12-a)(a+2). 

16. 10 + 3x - x 2 = - 1 (x 2 - 3x - 10) = - 1 (x - 5) (x + 2) = (5 - x) (x + 2). 

17. 72 + c - c 2 = - 1 (c 2 - c - 72) = - 1 (c - 9) (c + 8) = (9 - c) (c + 8). 

18. x 2 + x - 90 = (x + 10) (x - 9). 

19. 28 + x 2 - llx = (x - 4) (x - 7). 

20. 27 - 12x + x 2 = (- 9 + x) (- 8 + x) = (x - 9)(x - 3). 

21. 8x + x 2 - 48 = (x + 12) (x - 4). 

22. x 2 - x - 90 = (x - 10) (x + 9). 

23. x 2 - 5ax + 6a 2 = (x-2a)(x-3a). 

24. x 2 + 7ax + 12a 2 = (x + 3a)(x + 4a). 

25. a*x* - 2 ax - 15 = (ax - 5) (ax + 3). 

26. ft 2 *; 2 - 9hk + 20 = (hk - 4) (hk - 5). 

27. x* - 5x 2 - 14 = (x 2 - 7) (x 2 + 2). 

28. x 2 + x* - 110 = (x 2 + 11) (x 2 - 10). 

29. x* - llx 8 + 18 = (x 8 - 9) (x 8 - 2). 

30. 6 2 x 2 - 36xy - 28 y 2 = (6x - 7y)(6x + 4y). 

31. ft 2 * 2 - bhkx - 36 x 2 = (hk - 9x) (hk + 4x). 

32. cm - 6 a 8 6x - 24 x 2 = (a 3 6 - 8 x) (a 8 6 + 3x). 

33. hW + 10 h*dg* - 24 & = (hU + 12 p 8 ) (h*d - 2 g*). 

34. 9& 2 xV + fc*x 8 - 22 y* 2 = (k*x* + 11 y«) (k*x* - 2y«). 
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1. x* + 6x» + 9x 2 = x 2 (x 2 + 6x + 9) = x*(x + 3) (x + 3). 
8. x» - 6x* + 6x = x(x 2 - 6x + 6) = x(x - 3)(x - 2). 

3. S6 2 - 96 - 30 = 8(6* - 36 - 10) = 8(6 - 6)(6 + 2). 

4. 8ox*-3ax 2 - 6ax = 3ax(x 2 -x - 2) = Sax(x- 2)(x + l). 

5. 4x* - 4x« - 360x = 4x(x* - x 2 - 90) = 4x(x 2 - 10) (x 2 + 9). 

6. 3x*-21x»-54x 2 = 3x 2 (x 2 - 7x - 18) = 3x 2 (x- 9)(x + 2). 

7. 4 cfly* - 64 a*y* + 256 a 2 = 4a 2 (aV - 16aV + 64) 

= 4 a 2 (aV - 8) (a 2 y 2 - 8). 

8. 3x-8ax-18a*x = -8x(6a 2 + a-l) 

= -3x(2a + l)(3a-l) 
= 8x(l + 2a)(l-3a). 

9. 66x + x 2 - x» = - x(x 2 - x - 66) 

= -x(x-8)(x + 7) 
= x(8-x)(x + 7). 

10. 140 fc 2 + 23 h* - A* = - h*(h* - 28 A - 140) 

= _ft 2 (fc-28)(ft + 5) 
= A 2 (28 -h) (h + 6). 

11. 8x«-8x* + 60x 2 = -3x 2 (x 2 -x-20) 

= -8x 2 (x-6)(x + 4) 
= 8x 2 (6-x)(x + 4). 

12. 82a*x 2 + 2 a 2 - 16a*x = 2a 2 (16x 2 - 8x + 1) = 2a 2 (4x - 1)*. 

13. 4ay 2 x 2 - 40ay 2 x + 100 ay 2 = 4ay 2 (x 2 - lOx + 26) 

= 4ay 2 (x-6)(x-6). 

14. 3x*-3x» + 3x 2 -3x = 3x(x*-x* + x-l) 

= 3x[x 2 (x-l) + (x-l)] 
= 3x(x-l)(x 2 + l). 

15. 2 ax* - 4ax 2 - 12 ax + 24a = 2a(x« - 2x 2 - 6x + 12) 

= 2a[x 2 (x-2)-6(x-2)] 
= 2a(x-2)(x 2 -6). 

16. 5xyz-15ys-f lOxz -30z = 6z(xy - Zy + 2x -6) 

= 5z[>(x-8) + 2(x -8)] 
= 6«(x-3)(y + 2). 
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1. 2x 2 + 6x + 3 = 2x 2 + 2x + 3x + 3 

= 2x(x + l) + 3(x + l) 
= (2x + 8)(x + 1). 

2. 3x 2 + 6x + 2 = 3x 2 + 3x + 2x-f 2 

= 3x(x + l) + 2(x + l) 
= (3x + 2)(x + l). 
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3. 2x 2 -7x + 3 = 2x 2 -6x-x + 3 

= 2x(x-8)-(x-3) 
= (2x-l)(x-8). 

4. x 2 + 6x + 9 = x 2 + 3x + 3x + 9 

= x(x + 8) + 3(x + 3) 
= (x + 8) (x + 3). 

5. 3x 2 + 8x + 4 = 8x 2 + 6x + 2x + 4 

= 3x(x + 2) + 2(x + 2) 
= (3x + 2)(x + 2). 

6. 6x 2 -8x + 3 = 6x 2 -6x-3x + 3 

= 6x(x-l)-3(x-l) 
= (6x-3)(x-l). 

7. 9x 2 + 18x + 8 = 9x 2 + 12x + 6x + 8 

= 8x(3x + 4) + 2(8x + 4) 
= (3x + 2)(3x + 4). 

8. 7x 2 + 9ax + 2a 2 = 7x 2 + 7ax + 2ax + 2a 2 

= 7 x (x + a) + 2 a (x + a) 
= (7x + 2a)(x + a). 

9. 4x 2 + 16x + 16 = 4x 2 + 6x + 10x + 16 

= 2x(2x + 8) + 6(2x + 3) 

= (2x + 6)(2x + 3). 

10. 2x 2 -3x-2 = 2x 2 + x-4x-2 

= x(2x + l)-2(2x + l) 
= (x-2)(2x + l). 

11. 2x 2 -x-8 = 2x 2 + 2x-3x-3 

= 2x(x + l)-3(x + l) 
= (2x-3)(x + l). 

12. 4x 2 -7x-16 = 4x 2 -12x + 6x-16 

= 4x(x-3) + 6(x-3) 
= (x-3)(4x + 6). 

13. 3x* + 7x 2 -6 = 3x 4 -2x 2 + 9x 2 -6 

= x 2 (3x 2 -2) + 3(3x 2 -2) 
= (x 2 + 3)(3x 2 -2). 

14. 3x 2 + hxy - 2 y 2 = 3x 2 + 6xy - xy - 2 y* 

= 3x(x + 2y)-y(x + 2y) 

= (Sx-y)(x + 2y). 

15. 3x 2 -x-2 = 3x 2 -3x + 2x-2 

= 3x(x-l) + 2(x- 1) 
= (3x + 2)(x-l). 

16. 2x 2 -6x-3 = 2x 2 -6x + x-3 

= 2x(x-3) + (x-3) 
= (2x-f l)(x-3). 
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17. 2& + xz - 3 z* = 2x* + 3xz - 2zz - Sz? 

= x (2x + Sz) - z(2x + Sz) 
= (x-z)(2z + Sz). 

18. 6x 2 -x-2 = 6x 2 -4x + 3x-2 

= 2x(8x-2) + (8x-2) 
= (2x + l)(8x-2). 

19. 26x* - 20x + 3 = 26 x* - 15x - 5x + 3 

= 6x(6x-3)-(6x-3) 
= (6x-3)(6x-l). 

80. 49x» - 21x + 2 = 40 x 2 - 7x - 14x + 2 

= 7x(7x-l)-2(7x-l) 
= (7x-2)(7x-l). 

21. 86x*-36x + 6 = 36x 2 -80x-6x + 6 

= 6x(6x-5)-(6x-6) 
= (6x-6)(6x-l). 

82. 6x*+ 13x 2 + 6 = 6x* + 9x 2 + 4x 2 + 6 

= 3x*(2x 2 + 3) + 2(2x 2 + 3) 
= (3x» + 2)(2x 2 + 8). 

28. 9x«-6x«-8 = 9x«-12x 8 + 6x 8 -8 

= 3x*(8x* - 4) + 2(3 x« - 4) 
= (3x* + 2)(3x«-4). 

84. 6x 2 + 2x-16 = 5x 2 + 10x-8x-16 

= 6x(x + 2)-8(x + 2) 
= (6x-8)(x + 2). 

85. 3x 2 - llx - 20 = 3x 2 - 15x + 4x - 20 

= 3x(x-5) + 4(x-6) 
= (3x + 4)(x-6). 

86. 5x* + 18x2y + 16y 2 = 6x* + 10x*y + Sx*y + 16y* 

= 5x 2 (x 2 + 2y) + 8y(x 2 + 2y) 

27 ft^oo =(6x 2 +8y)(x 2 + 2y). 

87. 6x 2 + 23x - 65 = 6x 2 - lOx + 33x - 56 

= 2x(3x-6) + ll(3x-6) 
or a^i , «o = (2x + ll)(3x-6). 

= 3x8(2x* + 8) + 7(2x8 + 3) 

28. lOx 2 ^* 19 , A = ( 3aj8 + 7)(2x«+ 3). 
7*-12 = i0x 2 -i5x + 8x-12 

= 5x(2x-3) + 4(2x-3) 

80. 4c 2 + ii c ^_. a A = (5x + 4)(2x-3). 

= 4c(c + 3flr)-flr(c + 3g) 
= (4c-rt(c + 3flr). 
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31. 8x a + 26xy + 15y 2 = 8x a + 6xy + 20xy + 15y a 

= 2x(4x + Sy) + by (4x + Sy) 
= (2x+6y)(4x + 3y). 

32. 36 x 2 + 22x + 3 = 35 x 2 + 16x + 7x + 3 

= 5x(7x + 3) + (7x + 3) 
= (7x + 3)(6x + l). 

33. 14x 2 -x-3 = 14x 2 -7x + 6x-3 

= 7x(2x -l) + 3(2x-l) 
= (7x + 3)(2x-l). 

34. 21x 4 -x 2 -2 = 21x*-7x 2 H-6x a -2 

= 7x 2 (3x 2 -l) + 2(3x 2 -l) 
= (7x 2 + 2)(3x 2 -l). 

35. 22 x a - 3x - 7 = 22 x a + llx - 14x - 7 

= llx(2x + l)-7(2x + l) 
= (llx-7)(2x + l). 

36. 18x 2 + 65x+7 = 18x 2 + 2x + 63x+7 

= 2x(9x + l) + 7(9x + l) 
= (2x + 7)(9x + l). 

37. 26 x 2 + 9x - 2 = 26 x a + 13x - 4x - 2 

= 13x(2x + l)-2(2x + l) 
= (13x-2)(2x + l). 

38. 14x 2 -39x + 10 = 14x 2 -35x-4x + 10 

= 7x(2x-5)-2(2x-6) 
= (7x-2)(2x-5). 

39. 35 x 2 - 39x - 36 = 35 x 2 - 60x + 21 x - 36 

= 5x(7x-12) + 3(7x-12) 
= (5x + 3)(7x-12). 

40. 42x 2 -9x-6 = 3(14x 2 -3x-2) 

= 3(14x 2 -7x + 4x-2) 
= 3[7x(2x - 1) + 2(2x - 1)] 
= 3(2x-l)(7x + 2). 
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1. 4ax 2 + 8ax + 3a = a(4x 2 + 8x + 3) 

= a(4x 2 + 6x + 2x + 3) 
= a[2x(2x + 3) + (2x + 3)] 
= a(2x + l)(2x + 3). 

2. 2c 2 x 2 -fc 2 !- 3c a = c a (2x 2 + x - 3) 

= c 2 (2x 2 + 3x-2x-3) 
= c 2 [x(2x + 3)-(2x + 3)] 
= c 2 (x-l)(2x + 3). 
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3. 48ox* -120ox 2 + 76a = 8a(16x*-40x 2 + 26) 

= 3a(4x 2 -6)(4x 2 -5). 

4. 18c«d - 30 cd - 28d = 2d(9c 2 - 16c - 14) 

= 2d(9c 2 -21c + 6c- 14) 
= 2d[3c(3c - 7) + 2(3c - 7)] 
= 2d(3c + 2)(3c-7). 

5. x* + x* - H0x a = x 2 (x 2 + x - 110) = x 2 (x + 11) (x - 10). 

6. 75x» + 60 x 8 + 12x = 3x(26x 2 + 20x + 4) = 3x(6x + 2) (6x + 2). 

7. 4xV - *xy« ~ 120 y 2 = 4y 2 (x 2 - x -30) = 4y 2 (x - 6) (x + 6). 

8. 70 x« - 85x 2 y - 30 xy 2 = 6x(14x 2 - 17 xy - Oy 2 ) 

= 6x(14x 2 -21xy + 4xy-6y 2 ) 
= 6x[7x(2x-3y) + 2y(2x-8y)] 
= 6x(7x + 2y)(2x-8y). 

9. 18x*-89x 2 + 18x = 3x(6x 2 -13x + 6) 

= 3x(6x 2 -9x-4x + 6) 

= 3x[3x(2x-3)-2(2x-3)] 

= 3x(3x-2)(2x-3). 

10. 36x* - 6x« - 12 x 2 = 6x 2 (6x* - x - 2) 

= 6x 2 (6x 2 -4x + 3x-2) 
= 6x 2 [2x(3x - 2) + (3x - 2)] 
= 6x 2 (3x-2)(2x+l). 

11. 4x* - 20x« - 24 x 2 = 4x 2 (x 2 - 6x - 6) = 4x 2 (x - 6) (x + 1). 

12. 6ax 2 + 6ax + 6a = 6a(x 2 + x + 1). 
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1. fc 2 - A 2 = (k + h) (k -h). 6. 1 - 4a 2 = (1 + 2a) (1 - 2a). 

2. ft 2 -l = (& + l)(A-l). 7. 4a 2 -9 = (2a + 3)(2a-3). 

3. A* - 4 = (k + 2) (k - 2). 8. 26 - x 2 = (5 - x) (6 + x). 

4. a*-x 2 = (a 2 + x)(a 2 -x). 9. ft*-81 =(ft 2 + 9)(ft 2 - 9) 

5. 1 - a 2 = (1 + a) (1 - a). =(A 2 + 9)(A +3)(A - 3). 

10. 16x* - 26 = (4x 2 + 6) (4x 2 - 6). 

11. 36 c 8 - 49 d 8 = (6c* + 7d*) (6c^ - 7d*). 

12. a 2 6* - 121 = (a6 2 + 11) (a& 2 - 11). 

13. 100 - * 8 = (10 + **) (10 - z*). 

14. x* - y* = (x 2 + y 2 ) (x 2 - y 2 ) = (x 2 + y 2 ) (x + y) (x - y). 

15. 64 ¥ - 169 = (8 *» + 13) (8 ¥ - 13). 

16. a 8 - fc 8 = (a* + 6*) (a* - &*) 

= (a* + &*)(a 2 + 6 2 )(a 2 -& 2 ) 

= (a* + &*) (a 2 + ft 2 ) ( a + 6) (a - b). 

17. 1 - 16x* = (1 + 4x 2 ) (1 - 4X 2 ) = (1 + 4x 2 ) (1 + 2x) (1 - 2x). 

18. 16x* - y* = (4x 2 + y 4 ) (4x 2 - y*) = (4x 2 + y 4 ) (2x + y 2 ) (2x - y 2 ). 
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19. x 16 - y 16 = (x 8 + y 8 ) (x 8 - y 8 ) 

= (x 8 + y 8 ) (x* + y*) (x* - y*) 

= (x 8 + y 8 ) (x* + y*) (x 2 + y 2 ) (x* - y 2 ) 

= (x 8 + y 8 )^ 4 + y 4 )^ 2 + y a )(x +y)(x - y). 

20. x 16 - 4yW = (x 8 + 2y 8 )(x 8 - 2y 8 ). 

21. 144a 2 &*-9 = 9(4a&2 + i)(4a&2-l). 

22. 196 - x*y« = (14 + x*y«) (14 - x 2 y»). 

23. 226a* - 16 W* = (15a 2 + 46*c«) (15a 2 - 46*c«). 

24. x 2 » - y 2 = (x» + y) (x n - y). 

25. x 2 - y*» = (x -f y 2n ) (x - y 2B ). 

26. a*» - 6 2 = (a 2 » + 6) (a 2 » - 6). 

27. a 6 » - ft 2 " = (a 8 » + 5") (a 8n - 6"). 

28. a*» - 6«» = (a 2 » + 6«») (a 2 » - 6«»). 

29. 4x 2 »-y*» = (2x» + y 2 »)(2x*-y 2 »). 

30. 9x 2 » - 4y»» = (3x» + 2y 8 »)(3x» - 2y«»). 

31. (a + 6) 2 - 4 = (a + 6 + 2) (a + 6 - 2). 

32. (x - y) 2 - 4c 2 = (x - y + 2c) (x - y - 2c). 

33. (a - 26) 2 - 9x a = (a - 26 + 3x)(a - 26 - 3x). 

34. 4 (x + y) 2 - 1 = (2 x + 2 y + 1 ) (2 x -f 2 y - 1) . 

35. 25(36 - c) 2 -'64 = (166 - 6c + 8) (156 - 6c - 8). 

37. 81 - (x - y) 2 = [9 + (x - y)] [9 - (x - y)] 

= (9 + x - y) (9 - x + y). 

38. 4a 2 - (2x + y) 2 = [2a + (2x + y)] [2a - (2x + y)] 

= (2a + 2x + y)(2a-2x-y). 
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1. (a - 6) 2 - 9x 2 = (a - 6 + 3x)(a - 6 - 3x). 

2. 16y 2 - (h + 2ft) 2 = [4y + (h + 2ft)][4y - (A + 2 ft)] 

= (4 y + ft + 2 ft) (4 y - fc - 2 ft). 

3. 26a* - (26 - 3c) 2 = [6a 2 + (26 - 3c)][6a 2 - (26 - 3c)] 

= (6a 2 + 26-3c)(6a 2 -26 + 3c). 

4. 49x« - (7c - 2d) 2 = [7x 8 + (7c - 2d)] [7 x 8 - (7c - 24)] 

= (7x« + 7c-2d')(7x 8 -7c + 2(J). 

5. 1 - (6 h - 8 ft) 2 = [1 + (5 h - 3 ft)] [1 - (5 h - 3 ft)] 

= (1 + bh - 3ft) (1 - 5A + 3ft). 

7. (a - 6) 2 - (a + 6) 2 = [(a - 6) + (a + 6)] [(a - 6) - (a + 6)] 

= (a — 6 + a + 6) (a — 6 — a — 6) 
= 2a(-26) 
= — 4 a6. 

8. (a - 6) 2 - (x + y) 2 = [(a - 6) + (x + y)][(a - 6) - (x + y)] 

= (a — 6 + x + y) (a — 6 — x — y). 
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9. (a + 26)* - (a - 86) 2 = [(a + 26) + (a - 36)][(a + 26) - (a - 36)] 
= (a + 26 + a-86)(a + 26-a + 36) 
= (2a -6)66. 

10. (2a -36)* -(3a -26)* 

= [(2a-36) + (3a-26)][(2a-36)-(3a-26)] 
= (2a - 36 + 3a - 26) (2a - 36 - 3a + 2 6) 
= (6a-66)(~a-6) 
= 6(6 -a)(a + 6). 

11. (6ft + 8fc)*-(2c-9d)* 

= [(6A + 3fc) + (2c-9d)][(6A + 3fc)-(2c-9d)] 
= (5h + 3 A + 2c - 9d) (6 A + 3 A - 2c + 0d). 

12. (46 -a)* -(7a -66)* 

= [(46 - a) + (7a - 66)][(46 - a) - (7a - 66)] 
= (46- a + 7a -66) (46- a -7a + 66) 
= (6a -26)(106- 8a) 
= 4(3a-6)(66-4a). 

13. 4(a-26) 2 -(2x-y) 2 

= [2(a - 26) + (2x - y)][2(a - 26) - (2x - y)] 
= (2a-46 + 2x-y)(2a-46-2x + y). 

14. 9(a + 6)*-(2a-66)* 

= [3(a + 6) + (2a - 66)][3(a + 6) - (2a - 66)] 
= (3a + 36 + 2a-66)(3a + 36-2a + 56) 
= (6a-26)(a + 86). 

15. (a-26)*-4(a + 6) 2 

= [(a - 26) + 2(a + 6)][(a - 26) - 2(a + 6)] 
= (a-26 + 2a + 2 6)(a-26-2a-26) 
= 3a(-a-46) 
= -3a(a + 46). 

17. x* + 2ax + a* - y* = (x + a) 2 - y* = (x + a - y) (x + a + y). 

18. x 2 + 2x + 1 - 4z 2 = ( X + 1)2 _ 4 Z 2 _ (x + ! + 22J ) ( x + 1 - 2z). 

19. c 2 - 2cd + d 2 - 16a 2 = (c - d) 2 - 16a 2 = (c - d + 4a)(c - d - 4a). 

20. 4x 2 - 12 ex + 9c 2 - 26 y 2 = (2x - 3c) 2 - 26 y 2 

= (2x-3c + 6y)(2x- 3c- by). 

21 . x 2 - y 2 - 2 ax + a 2 = x 2 - 2 ax + a 2 - y 2 

= (x - a) 2 - y 2 

= (x — a + y) (x — a — y). 

22. fc 2 - g* - 4*A + 4 ft 2 = A; 2 - 4fcft + 4ft 2 - g* 

= (k-2h) 2 -g* 

= (k-2h + g*)(k-2h-g*). 

23. 6xy - c 2 + 9x 2 + y 2 = 9x 2 + 6xy + y 2 - c 2 

= (3x + y) 2 -c 2 

= (3x + y-c)(3x + y + c). 
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24. 12a6-4A 2 + 46 2 + 9a 2 = 9a 2 + 12a6 + 46 2 -4A 2 

= (3a + 26)2- 4A 2 

= (3a+26-2A)(3a + 26 + 2A). 
26. 1 - 4ax + 4 a*x 2 - x 2 = (1 - 2 ax) 2 - x 2 

= ( 1 - 2 ax + x) ( 1 - 2 ax - z) . 

26. 4c 2 - 20 co" + 26d 2 - 9d 4 =(2c - 5d) 2 - (3d 2 ) 2 

= (2c - 5d + 3d 2 ) (2c - 6d - 3d 2 ). 

27. 9d 2 - 25a 2 - 6cd + c 2 = 9c* 2 -6cd + c 2 - 26a 2 

= (3d-c) 2 -25a 2 

= (3d - c + 5a) (3d - c - 5a). 

29. a 2 - ft 2 - 26c - c 2 = a 2 - (6 2 + 26c + c 2 ) 

= a 2 - (6 + c) 2 

= (a + 6 + c)(a-6-c). 

30. x 2 - a 2 - 2ac - c 2 = x 2 - (a 2 + 2ac + c 2 ) 

= x 2 - (a + c) 2 
= (x + a + c) (x - a - c). 
81. y 2 - 62 + 46c - 4c 2 = y 2 - (6 2 - 46c -f 4c 2 ) 

= y 2 - (6 - 2 c) 2 

= (y-6 + 2c)(y + 6-2c). 

32. 26c - c 2 - 6 s + a 4 = a* - (6 2 - 26c + c 2 ) 

= a* - (6 - c) 2 

= (a 2 -6-t-c)(a 2 + 6-c). 

33. 9x 2 - 4y 2 - a 2 - 4 ay = 9x 2 - (4y 2 + 4 ay + a 2 ) 

= 9x 2 -(2y + a) 2 

= (3x-2y-a)(3x + 2y + a). 

34. 6x + 9y 2 - 9 - x 2 = 9y 2 - (x 2 - 6x + 9) 

= 9y 2 -(x-3) 2 

= (3y-x + 3)(3y + x-3). 

35. 46c + 1 - 4 c 2 - 6 2 = 1 - (6 2 - 46c + 4c 2 ) 

= 1 _(6_2c) 2 

= (l-6 + 2c)(l + 6-2c). 

36. 46c - 46 s + 4x 6 - c 2 = 4x* - (46 s - 46c + c 2 ) 

= 4x«-(2 6-c) 2 

= (2x* - 2 6 + c) (2x 8 + 2 6 - c). 

38. a 2 + 2 a6 + 6 2 - c 2 - 2 cd - d 2 

= (a 2 + 2a6 + 62) - (c 2 + 2cd + d 2 ) 
= (a + 6) 2 - (c + d) 2 

= (a + 6 + c + d)(a + 6-c-d). 

39. 9& 2 - Qhk + h* - 4c 2 - 4cd - d 2 

= (9*2 - 6M: + A*) - (4c 2 + 4cd +(F) 

= (3fc-A) 2 -(2c + d) 2 

= (3& - A - 2 c - d) (3 & - A + 2 c + d). 



88 FIRST COURSE IN ALGEBRA 

40. x 2 - 1 + y 2 - a» + 2xy + 2a = (x 2 + 2xy +y«) - (a» - 2a 4- 1) 

= (* + y) fl - (a - 1)» 

= (x + y - a + 1) (x + y + a - 1). 

41. l + 26c + 2a-c«-&a + a a = ( a a + 2a+l)--(&»--2&c + c*) 

= (a + l)»-(6-c)» 

= (a + 1 + b - c) (a + 1 - b + c). 
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1. X» - X = X(X 2 - 1) = X(X + 1) (X - 1). 

2. x* - 2x 2 + 1 = (x 2 - 1)« = (x + l)(x + l)(x - 1) (x - 1). 

3. x 8 -2x*+l = (x*-l)» 

= (x* + l)(x«--l)(xa + l)(x»--l) 

= (x* + l)(x 2 + l)(x + l)(x + l)(x - l)(x - 1). 

4. x 6 - 8x 8 + 16x = x(x* - 8x 2 + 16) 

= x(x 2 -4)(x 2 -4) 

= x(x + 2)(x - 2)(x + 2)(x - 2). 

5. x B — x = x (x 4 — 1) 

= x(x 2 + l)(x 2 -l) 

= x(x 2 + l)(x+l)(x-l). 

6. xw-x a = x2(x«-l) 

= X 2 (X* + 1)(X*-1) 

= x 2 (x* + l)(x 2 + l)(x«-l) 

= x 2 (x* + l)(x 2 + l)(x + l)(x - 1). 

7. x* - 10 x 2 4- 9 = (x 2 - 1) (x» - 9) = (x + 1) (x - 1) (x + 8) (x - 3). 

8. x* - 13 x 2 + 36 = (x« - 9)(x 2 - 4) = (x + 3)(x - 3)(x + 2)(x - 2). 

9. 3a 2 x*-12a*x 2 4-12o« = 3a 2 (x*-4a a x 2 + 4a*) 

= 3a 2 (x 2 - 2a 2 ) (x 2 - 2a 2 ). 

10. 18a 2 x 2 - 24a2x - 10a 2 = 2a 2 (9x 2 - 12x - 6) 

= 2a 2 (9 x 2 - 16x + 3x - 6) 
= 2a 2 [3x(3x - 6) + (3x - 6)] 
= 2a 2 (3x + l)(3x-6). 

11. 3x 4 - 16x 2 4- 12 = 3(x* - 6x 2 + 4) 

= 3(x 2 -l)(x 2 -4) 

= 3(x 4- 1) (x - 1) (x + 2) (x - 2). 

12. 12a-39ay-61ay 2 = 3a(4-13y-17y 2 ) 

= 3a(4-17y + 4y-17y 2 ) 
= 3a[(4-17y) + y(4-17y)] 

= 3a(4-17y)(l4-y). 

13. 4n« + 48 n 2 - 28 n* = 4n 2 (n* - 7n 2 + 12) 

= 4n 2 (n 2 -3)(n 2 -4) 

= 4n 2 (n 2 - 3)(n + 2) (n - 2). 
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14. 16x* + 8x 2 -8 = 16x* + 12x 2 -4x 2 -3 

= 4x2(4x2 + 3) - (4x« + 3) 

= (4x 2 -l)(4x 3 + 3) 

= (2x + l)(2x-l)(4x* + 3). 

15. a 8 - a + a 2 6 - 6 = a{a* - 1) + 6(a 2 - 1) 

= (a + 6)(a2-l) 

= (a + 6)(a + l)(a-l). 

16. x* - x 2 - 4x + 4 = x 9 (x - 1) - 4(x - 1) 

= (x-l)(x2-4) 

= (x-l)(x + 2)(x-2). 

17. 3a 8 + 3a 2 --27a-27 = 3(a 8 + a*-9a-9) 

= 3[a2(a + l)-9(a + l)] 

= 3(a + l)(a2-9) 

= 3(a + l)(a + 3)(a-8). 

18. 2a 8 6 + 3a 2 6 - Sab - 126 = 6(2 a 8 + 3a 3 - 8a - 12) 

= 6[a 2 (2a + 3)-4(2a + 3)] 

= 6(2a + 3)(a 2 -4) 

= 6(2a + 3)(a + 2)(a-2). 

19. 4a 2 - a 4 + 81 + lOa^x - 36a - 25x 2 

= (4a 2 - 86a + 81) - (a* - lOa^ + 25 x 2 ) 

= (2a-9) 2 -(a 2 -6x 2 ) 2 

= (2a - 9 - a 2 + 5x)(2a - 9 + a 2 - 6x). 

20. 12ca" 8 -6a 8 x-a 8 + 4c 2 + 9d 8 -9x 2 

= (4c 2 + 12 cd 8 + 9d«) - (a 6 + 6 a 8 x + 9x 2 ) 

= (2c + 3d* 8 ) 2 -(a 8 + 3x) 2 

= (2c + 3d 8 - a 8 - 3x) (2c + 3d 8 + a 8 + 3x). 
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1. x 8 + l = (x + l)(x 2 -x + l). 4. 27 + 6 8 = (3 + 6)(9-3& + 6 2 ). 

2. x 8 -l = (x-l)(x 2 + x + l). 5. 64x 8 -l = (4x-l)(16x 2 + 4x + l). 

3. a 8 -8 = (a-2)(a 2 + 2a + 4). 6. x 8 - y« = (x - y 2 ) (x 2 + xy 2 + y*). 

7. x 8 +8y 8 = (x + 2y)(x 2 -2xy + 4y 2 ). 

8. x 8 + y 9 = (x + y 8 ) (x 2 - xy 8 + y«). 

9. 8x 8 - 27y 8 = (2x - 3y) [(2x) 2 + (2x) (3y) + (Sy) 2 ] 

= (2x - 3y) (4x 2 + Qxy + 9y 2 ). 

10. 27a 8 + 64 6 8 = (3a + 46)(9a 2 - 12 a6 + 166 2 ). 

11. 125y 8 + 8X 8 = (5y + 2x) (25 y 2 - lOxy + 4x 2 ). 

12. 216 - 27 x 8 = 27 (8 - x 8 ) = 27(2 - x) (4 + 2x + x 2 ). 

13. x 6 + y 9 = (x 2 + y«) (x* - xfy 8 + y«). 

14. cfi + 6° = (a 2 + 6 s ) (a* - a^ + 6*). 

15. a 6 - 6« = (a 8 - 6 s ) (a 8 + 6*>) 

= (a - 6) (a 2 + a6 + 62) (a + 6) (a 2 - a6 + 62). 
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16. x 8 - 64 = (x 8 4- 8) (x 8 - 8) 

= (x 4- 2)(x 2 - 2x 4- 4) (x - 2)(x a + 2x + 4). 

17. 64x« + l = (4x« + l)(16x*-4x« + l). 

18. 1 - 64 X 8 = (1 - 8x») (1 + 8x 8 ) 

= (1 - 2x)(l + 2x + 4x*)(l + 2x)(l - 2x + 4x«). 

19. cfiW - 64 = (oW - 8) (a*&* 4- 8) 

= (ab - 2) (a 2 ** + 2a6 4- 4)(a& 4- 2) (a 2 ** 2 - 2a6 + 4). 

90. x M 4- y M = (x*) 8 + (y*) 8 = (x* 4- y 4 ) (x 8 - x*y* + y 8 ). 

91. 27 x 27 - 1 = (3x») 8 - l 8 = (3x» - 1) (9x u + 3x» 4- 1). 
99. *« - y« = (*• 4- y 8 )(tf - y 8 ) 

= [(* 2 ) 8 + y 8 ] [(* 8 ) 8 - y 8 ] 

= (** + V) (** - Aty + y 2 ) (* 2 - y) (** + k*y + y 2 ). 
98. X 8 " + 1 = (x 2a - x* + 1) (x° + 1). 
94. x 8 " - y 80 = (x« - y«) (x 2a + a^y* + y 2a ). 
96. x 8 " + y* a = (x° + y 2 ") (x 2a - x°y 2 ° 4- y* a ). 

96. 8x« - y»« = (2x 2a ) 8 -(y 8a ) 8 = (2x 2a - y 8a )(4x* a 4- 2x 2a y 8a + y« a ). 

97. 27x 8 "« - 64 = (3x"« - 4)(9x 2 ~ 4- 12 x* 4- 16). 
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1. x« 4- 2x 8 4- 1 = (x 8 + 1) (x 8 + 1) 

= (x 4- 1) (x 2 - x 4- 1) (x 4- 1) (x 2 - x 4- 1). 

2. x 8 - 2xV 4- 1/P = (x 8 - y 8 ) (x 8 - y 8 ) 

= (x - y) (x 2 4- xy + y 2 ) (x - y) (x 2 4- xy 4- y 2 ). 

3. x*4-x = x(x 8 4-l) = x(x4-l)(x 8 - x 4- 1). 

4. x 6 - x 2 = x 2 (x 8 - 1) = x 2 (x - 1) (x 2 + x 4- 1). 

5. 8X 8 - 64 = S(x* - 8) = 8(x - 2) (x 2 + 2x + 4). 

6. 8x« + 216x 8 = 8x 8 (x 8 4- 27) = 8x 8 (x 4- 3) (x 2 - 8x 4- 9). 

7. x 8 - xfy 2 - xV 4- y* = x 8 (x 2 - y 2 ) - y 8 ^ 2 - y 2 ) 

= (x 8 - y 8 ) (x 2 - y 2 ) 

= (x - y) (x 2 + xy 4- y 8 ) (x 4- y) (x - y). 

8. x 8 4- s 8 4- 8x 2 + 8 = x 8 (x 2 4- 1) 4- 8(x 2 4- 1) 

= (x 8 4- 8) (x 2 4- 1) 

= (x 4- 2) (x 2 - 2x 4- 4) (x a 4- 1). 

9. x* - x* - 16x 8 4- 16 = x*(x 8 - 1) - ^(x 8 - 1) 

= (x* - 16) (x 8 - 1) 

= (x 2 4- 4) (x 2 - 4) (x 8 - 1) 

= (x 2 4- 4) (x 4- 2) (x - 2) (x - 1 ) (x 2 4- x 4- 1). 

10. x« - 7x 8 - 8 = (x 8 4- 1) (x 8 - 8) 

= (x 4- 1) (x 2 - x 4- 1) (x - 2) (x 2 4- 2x 4*4). 

11. 8x« - 3 - 23x 8 = 8x« - 24x 8 4- x 8 - 3 

= (x 8 - 3) (2x 4- 1) (4x 2 - 2x 4- 1). 
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12. z* + z*-z-l=x*(x + l)-(z + l) = (z + l)(x-l)(x* + x + l). 

13. Tfi - xV = s 2 (x 2 + V) (x 2 - y). 

14. x 8 + 64x 2 = x 2 (x« + 64) 

= x 2 [(X 2 ) 8 + 48] 

= x 2 (x 2 + 4) (x* - 4x 2 + 16). 

16. 1 - 8x + 3x 2 - x 8 = (1 - x 8 ) - (8x - Sx 2 ) 

= (1 - x) (1 + x + x 2 ) - 3x(l - x) 
= (l-x)(l + x + x 2 -3x) 
= (l-x)(l-2x + x 2 ) 
= (l-x)(l-x)(l-x). 

17. x» + 3x*y + Zxtf + y 8 = (x 8 + y 8 ) + (3x*y + 3xy«) 

= (x + y) (x 2 - xy + y 2 ) + 3xy (x + y) 
= (a> + y) (x 2 - xy + y 2 + 3xy) 
= (x + y)(x 2 + 2xy + y 2 ) 
= (x + y) (x + y) (x + y). 

18. x» - 3xfy + 3xy 2 - y 8 = (x 8 - y 8 ) - (3x 2 y - 3 xy 2 ) 

= (x - y) (x 2 + xy + y 2 ) - 3xy (x - y) 
= (x - y) (x 2 + xy + y 2 - 3xy) 
= (x-y)(x 2 -2xy + y 2 ) 
= (x-y)(x-y)(x-y). 

19. x 8 + 2x 2 + 4x + 8 = x 2 (x + 2) + 4(x + 2) 

= (x + 2)(x 2 + 4). 

20. 8 - 4x + 2x 2 - x 8 = 4(2 - x) + x 2 (2 - x) 

= (2-x)(4 + x 2 ). 

21. x 8 + 9x 2 + 27x + 27 = x 8 + 27 + 9x 2 + 27x 

= (x + 3) (x 2 - 3x + 9) + 9x(x + 3) 
= (x + 3) (x 2 - 3x + 9 + 9x) 
= (x + 3) (x + 3) (x + 3). 

22. x 8 -9x 2 + 27x-27 = x 8 -27 -9x 2 + 27x 

= (x - 3) (x 2 + 3x + 9) - 9x(x - 3) 
= (x - 3) (x 2 + 3x + 9 - 9x) 
= (x-3)(x-3)(x-3). 

23. x 8 + 12 x 2 + 48x + 64 = (x 8 + 64) + (12 x 2 + 48 x) 

= (x + 4)(x 2 -4x+ 16) 4 12x(x + 4) 
= (x + 4) (x 2 - 4x + 16 + 12 x) 
= (x-f 4)(x 2 + 8x + 16) 
= (x + 4)(x4-4)(x + 4). 

24. 64 - 48x 4- 12 x 2 - x 8 = (64 - x 8 ) - (48x - 12 x 2 ) 

= (4 - x) (16 + 4x + x 2 ) - 12x(4 - x) 
= (4 - x) (16 + 4x + x 2 - 12x) 
= (4-x)(16-8x + x 2 ) 
= (4 - x) (4 - x) (4 - x). 



92 FIRST COURSE IN ALGEBRA 

26. 8x» - 12 x 2 + 6x - 1 = (8x« - 1) - (12 x 2 - 6x) 

= (2x - l)(4x 2 + 2x + 1) -6x(2x - 1) 
= (2x-l)«. 
96. x* + x» + x 2 - 1 = x»(x + 1) + (x - 1) (x + 1) 

= (x + l)(x» + x-l). 

27. x» + a* + x« - a 2 = (x + a) (x 2 - ax 4- a 2 ) + (x + a) (x - a) 

= (x + a) (x 2 - ax + a 2 + x - a). 
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1. x* + 16xV + 64y* = (x a + 8y3)(x 2 + 8ya). 

2. 4a 2 x* + 4a 2 x 2 - 120a 2 = 4a 2 (x* + x 2 - 30) = 4a 2 (x 2 + 6)(x a - 6). 

3. 9x 2 + 27x + 14 = 9x 2 + 6x + 21x + 14 

= 8x(3x + 2) + 7(3x + 2) 
= (3x + 7)(3x + 2). 

4. 8x* + x 2 -2 = 3x 4 + 8x 2 -2x 2 -2 

= 3x 2 (x 2 + l)-2(x 2 + l) 
= (3x 2 -2)(x 2 + l). 

5. 3x> - 75x = 3x(x 2 - 25) = 3x(x + 6) (x - 6). 

6. x 2 + 2a*x 2 + x 2 a* = x 2 (l + 2a 2 + a*) = x 2 (l +a 2 )(l + a 2 ). 

7. x 8 - 27 = (x - 3)(x 2 + 3x + 9). 

8. x 2 — xz + 2 xy — 2 yz = x(x — z) + 2 y (x — z) 

= (x + 2y)(x-z). 

9. 2ac- &c + 6aa*-3M = c(2a-&) + 3d(2a-&) 

= (c + 3d*)(2a-&). 

10. 26xty 2 + 16x* - 40xfy = x 2 (26y 2 - 40 xy + lOx 2 ) 

= x 2 (6 y — 4 x) (6 y — 4 x). 

11. x* - 16x 8 + 66 x 2 = x 2 (x 2 - 15x + 66) = x 2 (x - 8)(x - 7). 

12. 9x 6 -6x 8 -36 = 9x«-21x 8 + 16x 8 -35 

= 3x 8 (3x 8 -7)-f 6(3x 8 -7) 
= (3x 8 + 5)(3x 8 -7). 

13. cfi - 4096 = (a 8 + 64) (a 8 - 64) 

= (a + 4) (a 2 - 4a + 16) (a - 4)(a 2 + 4a + 16) 

14. a?*+*-l = (a x + 1 + l)(a*+ l -l). 

15. 4x 4 - 13x 2 y 2 + 9y* = 4x 4 - 4xV - 9x 2 y 2 + 9y* 

= 4x 2 (x 2 - y 2 ) - 9y 2 (x 2 - y 2 ) 

= (4x 2 -9y 2 )(x 2 -y 2 ) 

= (2x + 3y)(2x - Sy) (x + y) (x - y). 

16. 216 + x 8 = 6 8 + x 8 = (6 + x) (36 - 6x + x 2 ). 

17. x 9 - 612 = (x 8 ) 8 - 8 8 

= (* 8 ~ 8) [(x 8 ) 2 + (x 8 ) 8 + 8 2 ] 

= (x - 2) (x 2 + 2x + 4) (x« + 8x 8 + 64). 
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18. x 2 -4y 2 + 9-6x = x 2 -6x + 9-4y 2 

= (X-3) 2 -4y 2 

= (x-3 + 2y)(x-8-2y). 

19. ah-2ak + 2bh-4bk=a(h-2k)+ 2b(h-2 k) 

= (A-2&)(a + 2&). 

20. 4x*-25y8 = (2x 2 + 5y*)(2x 2 -6y*). 

21. a 2 - 25c* + 10a6 + 266* = (a 3 + 10a& + 26 ft 2 ) - 25c 2 

= (a + 56) 2 -25c 2 

= (a + 56 + 5c)(a + 6&-5c). 

22. y* - 348 = (y 2 ) 8 - 7* = (y 2 - 7) (y* + 7^ + 49). 

23. 9x* - 9x 2 - 28 = 9x* - 21 x 2 + 12 x 2 - 28 

= 8x 2 (3x 2 -7) + 4(8x 2 -7) 
= (3x 2 + 4)(8x 2 -7). 

24. 9x 2 y 2 + 39x2^ - 30^ = 3y 2 (3x 2 + 13x - 10) 

= Sy*(S& + 15x - 2x - 10) 
= 3y 2 [3x(x + 6)-2(x + 5)] 
= 3y 2 (3x-2)(x + 5). 
26. 3XV 1 + 63x*y 2 - 300 y 2 = 3y 2 (x* + 21 x 8 - 100) 

= 3y 2 (x» + 26)(x 8 -4). 

26. 12-16a + 16x-20ax = 3(4-6a) + 4x(4-6a) 

= (4-5a)(3 + 4x). 

27. 2cx + 3dx-2cy-3dy = x(2c + 3d)-y(2c + 3d) 

= (x-y)(2c + 3d). 

28. y* - 2 y 2 ** + z* = (y 2 - z 4 ) (y 2 - z*) = (y + * fl ) (y - « 2 ) (y + z 2 ) (y - « 2 ). 

29. 81 ci° - 64d 10 = (9c 5 - 8d 6 ) (9c 8 + 8d 8 ). 

30. lOOx 8 - 220x*y 2 -f 121 y* = (lOx* - lly 2 )(10x* - lly 2 ). 

31. 27 y 8 - 512 = (3y) 8 - 8* = (3y - 8) (9y 2 + 24 y + 64). 

32. 81 - 16x« = (9 + 4x*)(9 - 4x*) = (9 + 4x*) (3 + 2x 2 ) (3 - 2x 2 ). 

33. 25x* - 3025 x 8 = 25x*(l - 121x 4 ) = 25x*(l -f llx 2 ) (1 - llx 2 ). 

34. 16c* - 4c* - 72c 8 = 4c 8 (4c* - c 2 - 18) 

= 4 <*(4c* + 8c 2 - 9c 2 - 18) 
= 4c 8 [4c 2 (c 2 + 2) - 9(c 2 + 2)] 
= 4c 8 (c 2 + 2)(4c 2 -9) 
= 4<*(c 2 + 2) (2c + 3) (2c - 3). 

85. c 8 + cH + 3cd 2 + 3d 8 = c^(c + d) + 3d 2 (c + d) = (c 2 + 3d 2 ) (c + d). 

86. 1 - 18x* + 81X 8 = (1 - 9x*) (1 - 9x*) 

= (1 + 3x 2 ) (1 - 3x 2 )(l + 3x 2 ) (1 - 3x 2 ). 

87. x* + 12 x 2 - 64 = (x 2 + 16) (x 2 - 4) = (x 2 + 16) (x + 2) (x - 2). 

38. c« - 512 c* 2 = c 9 (1 - 512 c 8 ) 

= c 9 [1 - (8 c) 8 ] 

= c 9 (l-8c)(l + 8c+64c 2 ). 

39. h« a - Jfi a = (h* a -f k* a ) (h*° - &*«). 
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40. a a -&*-12a6 + 36& 2 = a2-12ei6 + 3662-6 4 

= (a -66)« -6* 

= (a - 6 6 - 62) (a - 6 6 4- 62) . 

41. 6ft2 + 21 ft* - 20*2 = 6A2-4Wfc + 25M;- 20*2 

= A(6A - 4*) + 6A(5A - 4*) 
= (6A-4*)(A + 5fc). 

42. & _ x 8 - 2 = (x 8 - 2) (x 8 + 1) = (s 8 - 2) (x + 1) (x 2 - x 4- 1). 

43. 2xV -y4_x* = -l(x 4 - 2xV + yt) 

= - 1 (X a - y 2 ) ( X 2 _ y 2) 

= (v* - **) (* 2 - V*) 

= (V + x) (y - x) (x + y) (x - y) . 

44. 6 A 8 - 9A 2 fc - 9fc 8 + 6 A* 2 _ (5^8 + 5^2) _ (Qtfk + 9*8) 

= 5A(A2 + fc2)-9A(A2 + Jfc 2 ) 
= (A 2 + *2)(6A-9Jfc). 

45. 3x*-17x + 10 = 3x 2 -16a:-2x + 10 

= 3x(x-6)-2(x-6) 
= (x-6)(3x-2). 

46. Ox 6 " - x 8 * = x 8 »(9x 2 » - 1) = x 8 "(3s» + 1) (3x» - 1). 

47. 27a - 18a62 - 3a» + 3a6* = 3a(9 - 662 - a 8 + 6*) 

= 3a[(9-66 2 + 6 4 )-a 8 ] 

= 3a[(3-6 2 ) 2 -a 8 ] 

= 3a(3 - 62 - a 4 ) (3 - 6 s + a 4 ). 

48. 1 + 2x2- 3* = -1(3x4 -2x2-1) 

- _i(3x 4 - 3x 2 +x 2 -l) 

= -1[3x2(x2-1) + (x 2 -1)] 
= -l(X 2 -l)(3x2 + l) 

= -l(x + l)(x-l)(3x2 + l) 
= (x + l)(l-x) (3x2 + 1). 

49. x 4 - x2 - 12 = (x2 - 4) (x 2 + 3) = (x + 2) (x - 2) (x2 + 3). 
60. 16x 4 + 8x 2 - 3 = lex 4 - 4x 2 + 12 x 2 - 3 

= 4x2(4x2 -l) + 3(4x 2 -l) 
= (4x 2 -l) (4x2 + 3) 
= (2x + l)(2x-l)(4x 2 + 3). 
51. 1024 - 64 A 8 + A 6 = (32 - A 8 ) (32 - A 8 ). 

52. A 2 ** _ tf - & + 1 = #2 (£2 _ 1) _ (fc2 _ i) 

= (A* _ l) (h* - 1) 
= (fc + l)(fc-l)(A + l)(A-l). 
53. 12-2A-4A 2 = -2(2A 2 + A-6) 

= _2(2A 2 -3A + 4A-6) 
= -2[A(2A-3) + 2(2A-3)] 
= -2(2A-3)(A + 2) 
= 2(3-2A)(A + 2). 
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64. 3 - y 2 + 3y 8 - y 6 = (3 - y 2 ) + y*(8 - y 2 ) 

= (3 - y 2 ) (1 + y*) 

= (3^y 2 )(l+y)(l-y + y*). 
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1. x 2 - 9 = 0. 




10. 12x-28=-x 2 . 


Factoring the left member, 




Then 


(x + 3) (x - 3) = 0. 




(x + 14)(x-2) = 0. 


Whence x = — 3 or 


+ 3. 


Whence x = — 14 or 2. 


2. x 2 = 16. 




11. 4x 2 =16x. 


Then 




Then 4x(x-4) = 0. 


(x + 4) (x - 4) = 0. 




Whence x = or 4. 


Whence x = — 4 or 


+ 4. 


12. x 2 - a 2 = 0. 


3. x 2 -3x = 0. 




Then 


Then x(x-3) = 0. 




(x + a) (x — a) = 0. 


Whence x = or 3. 




Whence x = — a or a. 


4. x 2 = 7x. 




18. x 2 = 9 ft 2 . 


Then x(x-7) = 0. 




Then 


Whence x = or 7. 




(x + 36)(x.-36) = 0. 


5. x 2 -7x = -12. 




Whence x = — 3 b or 3 b. 


Then 


, 


14. x 2 - 2 ax + a 2 = 0. 


(x - 8) (x - 4) = 0. 


• 


Then 


Whence x = 3 or 4. 




(x — a) (x — a) = 0. 


6. x 2 - x = 20. 




Whence x = a. 


Then 




15. x 2 + 4&2 = 4& x . 


(x - 6) (x + 4) = 0. 




Then 


Whence x = 6 or — 


4. 


A ilvti 

(x-26)(x-26) = 0. 


7. 3x*-16x = 0. 




Whence x = 2 b. 


Then 3x(x-5) = 0. 




16. 


Whence x = or 6. 








x 2 + ax + 3x + 3a = 0. 


8. 6x 2 +85x = 0. 




Then 


Then 6x(x + 7) = 0. 




(x + a)(x + 3) = 0. 


Whence x = or — 


7. 


Whence x = — a or - 3. 


9. 8-9x = -x 2 . 




17. x 2 + 6x = 4x + 46. 


Then 




Then 


(x-8)(x-l) = 0. 




(x - 4) (x + b) = 0. 


Whence x = 8 or 1. 




Whence x = 4 or — b. 
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18. x a +ax + &x + a&=0. 
Then 

(x + a) (x + b) = 0. 
Whence x = — a or — 6. 

19. 4x a + 8x + 8 = 0. 
Then 

(2x + l)(2x + 3) = 0. 
Whence x = — \ or — |. 

20. 9x a = 3x + 2. 
Then 

(3x-2)(3x + l) = 0. 
Whence x = § or — J. 

21. 16x a -12x = 10. 
Then 

(4x-6)(2x+l) = 0. 
Whence x = \ or — \. 

22. 60x+24 = 25x a . 
Then 

(6x-12)(6x + 2) = 0. 
Whence 



x 2 + bx = 0. 
Then x(x + 6) = 0. 

Whence x = or — 6. 

24. x 3 - ax - 6x = 0. 
Then 

x(x — a — 6) = 0. 
Whence x = or a +6. 

25. x 3 + 3x = ax. 
Then 

x(x + 3 -a) = 0. 
Whence x = or a — 3. 



4x = x a + 4. 
Then 

(x - 2) (x - 2) = 0. 
Whence x = 2. 

27. x 8 -9x = 0. 

Then 

x(x + 3)(x-3) = 0. 
Whence x = 0, — 3, or 3. 



x = V or - f . 

28. x 8 + x a = 4x + 4. 
Then (x + 2) (x - 2) (x + 1) = 0. 

Whence x = — 2, 2, or — 1. 

29. x»-6x a +6x = 0. 
Then x(x - 3) (x - 2) = 0. 
Whence x = 0, 3, or 2. 

30. 2x 8 -x a = 82x-16. 
Then (x - 4) (x + 4) (2x - 1) = 0. 
Whence x = 4, — 4, or J. 

81. 6x a + x 8 = 45 + 9x. 

Then (x + 3) (x - 3) (x + 5) = 0. 

Whence x = — 3, 3, or — 6. 

32. x*-6x a + 4 = 0. 
Then (x + 2) (x - 2) (x + 1) (x - 1) = 0. 

Whence x = — 2, 2, — 1, or 1. 

33. 9 + x*=10x a . 
Then (x + 3) (x - 3) (x + 1) (x - 1) = 0. 

Whence x = - 3, 3, - 1, or 1. 
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84. x*-36:e a = 0. 
Then 

x 2 (x + 6)(x-6) = 0. 
Whence x = 0, — 6, or 6. 



35. x*+16x 3 = 8x». 
Then 

x 2 (x-5)(x-8) = 0. 
Whence x.= 0, 6, or 8. 



86. x*- 2x«+ 1=0. 

Then (x + l) 2 (x - l) 2 = 0. 

Whence x = — 1 or 1. 

37. It does not follow from (x + 1) (x — 1) = x — 1 that x -f 1 = 1, for by 
the condition of the problem £ — 1 = 0, and it is not permissible to divide 
each member of an equation by zero. 
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1. Let n = the number. 
Then n 2 + n = 90, 

or (n - 9) (n + 10) = 0. 

Whence n = 9 or — 10. 

2. Let n = the number. 
Then n 2 -2n = 35, 

or (n — 7) (n + 5) = 0. 

Whence n = 7 or — 5. 

3. Let n = the number. 
Then n 2 +2n + 5= 148, 

or (n + 13)(n-ll)=0. 

Whence n = — 13 or 11. 

4. Let n = the number. 
Then 4n 2 = 7w, 

or n (n — |) = 0. 

Whence n = or }. 

8. Let 



5. Let 
Then 

(n + 20) (n + 21) 

or (n - 10) (n + 51) 

Whence n 



n = the number. 



930, 

0. 

10 or - 51. 



6. Let n = the number. 
Then 

(17-n)(23-n) = 216, 
or (n-35)(n-5) = 0. 
Whence n = 35 or 5. 

7. Let n = the number. 
Then 

(27 -n)(n + 21) = 540, 
or (n - 9) (n + 3) = 0. 

n = 9 or — 3. 



Then 
or 
Whence 

9. Let 

Then 

Therefore 

Whence 
and 

Also 

Whence 
and 



Whence 

n = the number, 
(n + 15) (22 - n) = 70 + 23 n, 
(n - 10) (n + 26) = 0. 

n = 10 or - 26. 

n = the one number. 
n + 6 = the other, 
(n + 6) 2 - n 2 = 120. 
n= 7, 
n + 6 = 13. 
n*-(n + 6) 2 = 120. 
n = - 13, 
n + 6 = - 7. 



The negative numbers are rejected. 
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10. Let 


n = the number. 


Then 


9n 2 -6n = 8n 2 , 


or 


n(n-6) = 0. 


Whence 


n = or 6. 


11. Let 


/ = the frontage in feet. 


Then 


4/ = the depth in feet. 


Therefore 


4/2 = 2600, 


or 


(/-25)(/+25) = 0. 


Whence 


/= 26 or -25, 


and 


4/ =100 or -100. 


The negative lengths, being meaningless, are rejected. 


12. Let 


6 = the breadth in feet. 


Then 


6 + 6 = the length in feet. 


Therefore 


6(6 + 6) = 216, 


or 


(6 + 18) (6 - 12) = 0. 


Whence 


6 = - 18 or 12, 


and 


6 + 6 = - 12 or 18. 


The negative values are rejected. 


13. Let 


io = the width in rods. 


Then 


. to 4- 6 = the length in rods. 


Therefore 


10(10 + 6) = 24- 9, 


or 


(w + 18) (w - 12) = 0. 


Whence 


u; = -18 or 12, 


and 


w + 6 = - 12 or 18. 


The negative 


values are rejected. 


14. Let 


n = the first number. 


Then 


n + 1 = the second. 


Hence 


n* + (n + l) 2 = 145, 


or 


(n + 9) (n - 8) = 0. 


Whence 


n = — 9 or 8, 


and 


n + 1 = - 8 or 9. 


Therefore the numbers are — and — 8, or 8 and 0. 


15. Let 


n = the first odd number. 


Then 


n -f 2 = the second. 


Hence 


n* + (n + 2) 2 = 290, 


or 


(n + 13) (n - 11) = 0. 


Whence 


n = - 13 or 11, 


and 


n + 2 = - 11 or 13. 



Therefore the numbers are — 13 and — 11, or 11 and 13. 
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16. Let w, n + 2, and n + 4 represent the odd numbers. 
Then n* + (n + 2) 2 + (n + 4)* = 261, 

or (n + 11) (n - 7) = 0. 

Whence n = — 11 or 7. 

Therefore the numbers are — 11, — 9, and — 7 ; or 7, 9, and 11. 

17. Let n = the side of the square in inches. 
Then n 2 + 4 • 8 • n = 185, 

or (n + 37) (n - 6) = 0. 

Whence n = — 37 or 6. 

Therefore n is 6. 

18. Let x = the edge of the cube in inches. 
Then 6x 2 = 294, 

or (x - 7) (x + 7) = 0. 

Whence x = 7 or — 7. 

Therefore the edge of the cube is 7 inches. 

19. Let d = the depth in feet, 

4 d = the length in feet, 
and 3 d = the width in feet. 

Then 2d4d + 2- d&d + 24d3d = 608, 
or (d - 4) (d + 4) = 0. 

Whence d = 4 or — 4. 

Therefore the depth is 4 feet, the length is 16 feet, and the width is 
12 feet. 

90. Let x = the depth in inches. 

Then x + 3 = the length in inches, 

and x -f 1 = the width in inches. 

2x(x + 3) + 2x(x + 1) + 2(x + 3)(x + 1) = 62, 
or (3x + 14)(x-2) = 0. 

Whence x = — 4§ or 2. 

Therefore the depth is 2 inches, the length is 5 inches, and the width 
is 3 inches. 

21. Let b = the base of the triangle in feet. 

6-6 
Then — = 30. 

2 
Whence b = 10. 

22. Let b = the base of the triangle in feet. 
Then 36 = the altitude in feet. 

Therefore — '— = 64, 
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10. Let 


n = the number. 


Then 


9n«-6n = 8n a , 


or 


n(n-6) = 0. 


Whence 


n = or 6. 


11. Let 


/ = the frontage in feet. 


Then 


4/ = the depth in feet. 


Therefore 


4/* = 2600, 


or 


(/-26)(/+26) = 0. 


Whence 


/= 26 or -26, 


and 


4/ = 100 or - 100. 


The negative lengths, being meaningless, are rejected. 


12. Let 


6 = the breadth in feet. 


Then 


6 + 6 = the length in feet. 


Therefore 


6(6 + 6) = 216, 


or 


(6 + 18) (6 - 12) = 0. 


Whence 


6 = - 18 or 12, 


and 


6 + 6 = - 12 or 18. 


The negative values are rejected. 


13. Let 


to = the width in rods. 


Then 


. to 4- 6 = the length in rods. 


Therefore 


t0(w + 6) = 24.9, 


or 


(w + 18) (w - 12) = 0. 


Whence 


w = - 18 or 12, 


and 


w + 6 = - 12 or 18. 


The negative 


values are rejected. 


14. Let 


n = the first number. 


Then 


n + 1 = the second. 


Hence 


n* + (n + l) a = 146, 


or 


(n + 9) (n - 8) = 0. 


Whence 


n = — 9 or 8, 


and 


n + 1 = - 8 or 9. 


Therefore the numbers are — 9 and — 8, or 8 and 9. 


15. Let 


n = the first odd number, 


Then 


n -f 2 = the second. 


Hence 


n* + (n+ 2)2 = 290, 


or 


(n + 13) (7i - 11) = 0. 


Whence 


n = - 13 or 11, 


and 


n + 2 = -11 or 13. 



Therefore the numbers are — 13 and — 11, or 11 and 13. 
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16. Let n, n + 2, and n + 4 represent the odd numbers. 
Then n* + (n + 2)» + (n + 4)» = 261, 

or (n + 11) (n - 7) = 0. 

Whence n = — 11 or 7. 

Therefore the numbers are — 11, — 9, and — 7 ; or 7, 9, and 11. 

17. Let n = the side of the square in inches. 
Then n 2 + 4 • 8 • n = 186, 

or (n + 37) (n - 6) = 0. 

Whence n = — 37 or 6. 

Therefore n is 6. 

18. Let x = the edge of the cube in inches. 
Then 6x 3 = 294, 

or (x - 7) (x + 7) = 0. 

Whence x = 7 or — 7. 

Therefore the edge of the cube is 7 inches. 

19. Let d = the depth in feet, 

4d = the length in feet, 
and 3 d = the width in feet. 

Then 2-<Z-4c2 + 2dSd + 24d3d= 608, 
or (d - 4) (d + 4) = 0. 

Whence d = 4 or — 4. 

Therefore the depth is 4 feet, the length is 16 feet, and the width is 
12 feet. 

20. Let x = the depth in inches. 
Then x + 3 = the length in inches, 

and x + 1 = the width in inches. 

2x(x + 3) + 2x(x + 1) + 2(x + 3) (x + 1) = 62, 
or (3x + 14)(x-2) = 0. 

Whence x = — 4f or 2. 

Therefore the depth is 2 inches, the length is 6 inches, and the width 
is 3 inches. 

21. Let b = the base of the triangle in feet. 

Then — = 30. 

2 

Whence 6 = 10. 

22. Let b = the base of the triangle in feet. 
Then 3 b = the altitude in feet. 

Therefore — — — 64, 
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or (6 - 6) (6 + 6) = 0. 

Whence b = 6 or — 6. 

Hence the base is 6 feet and the altitude is 18 feet. 

88. Let a = the altitude in feet. 

Then 5 a = the base in feet. 

Therefore ~~^~ — * u ' 

or (a - 4) (a + 4) = 0. 

Whence a = 4 or — 4. 

Hence the altitude is 4 feet and the base is 20 feet. 

84. Let a = the altitude in meters. 
Then 6 a = the base in meters. 

Therefore 2 

or (a - 5) (a + 6) = 0. 

Whence a = 5 or — 6. 

Hence the altitude is 5 meters and the base is 30 meters. 

85. If x = the base in feet, 
then x + 2 = the altitude in feet. 

Therefore — — ■ — - = 24, 

2 

or (x - 6) (x + 8) = 0. 

Whence x = 6 or — 8. 

Therefore the base is 6 feet and the altitude is 8 feet. 

86. Let b = the base in feet. 

Then b + 3 = the altitude in feet. 

^ * 6(6 + 3) CA 

Therefore -±— — '- = 64, 

or (b - 9) (6 + 12) = 0. 

Whence b = 9 or - 12. 

Therefore the base is 9 feet and the altitude is 12 feet. 

87. If x and x + 2 represent the legs in feet, 

*u x ( x + 2) OA 

then — * '- = 24^ 

2 
or (x - 6) (x + 8) = 0. 

Whence x = 6 or — 8. 

Therefore the legs are 6 feet and 8 feet. 
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28. If x and x + 7 represent the legs in feet, 

±x. x(x + 7) OA 
then — = 30. 

2 ' 

or (x - 5) (x + 12) = 0. 

Whence x = 6 or — 12. 

Therefore the legs are 6 feet and 12 feet. 

29. Let a = the altitude in inches. 
Then 6 + 2 a = the base in inches. 

Therefore «(g+»a) = 2| . 144, 

2 8 

or (a - 18) (a *+ 21) = 0. 

Whence a = 18 or — 21. 

Therefore the altitude is 18 inches and the base is 42 inches. 

80. Let b = the base in feet. 

Then 6 + 36 = the altitude in feet. 

Therefore 6 < 6 + 36 > = 4.9, 

2 

or (b - 4) (6 + 6) = 0. 

Whence b = 4 or — 6. 

Therefore the base is 4 feet and the altitude is 18 feet. 

31. Let b = the base in centimeters. 
Then b — 5 = the altitude in centimeters. 

Therefore b(b-5) _ 

2 
or (b + 15) (6 - 20) = 0. 

Whence b = - 15 or 20. 

Therefore the base is 20 centimeters and the altitude is 15 centimeters. 

qo 12(10 + 18) a ^ a 

32. = loo. area. 

2 ' 

33. If x and x + 4 represent the bases in inches, 
then 8x + 16 = 96. 

Whence x = 10, 

and x + 4 = 14. 

34. If 12 = one base in feet, 

and a = the altitude in feet, 

then 2 a = the other base in feet. 

m. m a(2a + 12) " 

Therefore — — - 1 — - = 1 12, 
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or (o - 8) (a + 14) = 0. 

Whence a = 8 or — 14. 

Therefore the altitude is 8 feet and the other base is 16 feet. 

86. If 6 = the longer base in feet, 

26 
then — = the other base in feet. 

3 

and - = the altitude in feet. 

3 



Hence - • - (b + —) = 360, 

3 2\ 3/ ' 



or (6 - 36) (6 + 36) = 0. 

Whence b = 36 or - 36. 

Therefore the longer base is 36 feet, the other base is 24 feet, and the 
altitude is 12 feet. 

86. If a = the altitude in feet, 
then a + 4 = the shorter base in feet, 
and a + 6 = the longer base in feet. 

Therefore «(« + 4 + q + 6) = ^ 

2 ' 

or (a - 6) (a + 11) = 0. 

Whence a = 6 or — 11. 

Therefore the altitude is 6 feet, the shorter base is 10 feet, and the 
longer base is 12 feet. 

87. If a — the altitude in feet, 
then a + 8 = the shorter base in feet, 
and a + 12 = the longer base in feet. 

Therefore v — - — - — - = 16-9, 

2 ' 

or (a - 8) (a + 18) = 0. 

Whence a = 8 or - 18. • 

Therefore the altitude is 8 feet, the shorter base is 16 feet, and the 
longer base is 20 feet. 

38. If 6 = the shorter base in feet, 

then b + 4 = the longer base in feet, 

and b -f 2 = the altitude in feet. 

Therefore < 6 + 2 >< 6 + b + 4 > = 4-9, 

2 

or (6 - 4) (b + 8) = 0. 
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Whence b = 4 or — 8. 

Therefore the shorter base is 4 feet, the longer base is 8 feet, and the 
altitude is 6 feet. 

39. If b = one base in feet, 
then b = the altitude in feet, 
and b -f 2 = the other base in feet. 

Therefore 6(6 + 6 + 2) = 10-9, 

2 

or (b - 9) (6 + 10) = 0. 

Whence b = 9 or - 10. 

Therefore one base is 9 feet, the altitude is 9 feet, and the other base 
is 11 feet. 

40. If 6 = the shorter base in feet, 
then 6 + 10 = the longer base in feet, 
and 5 6 + 2 = the altitude in feet. 

Therefore < 66 + 2 >< 6 + » + 10 > = 22-9, 

2 

or (b - 4) (56 + 47) = 0. 

Whence b = 4 or — 9 j. 

Therefore the shorter base is 4 feet, the longer base is 14 feet, and the 
altitude is 22 feet. 

41. If s = the shorter base in centimeters, 
then 2 8 = the longer base in centimeters, 
and 2 s — 10 = the altitude in centimeters. 



Therefore (2 8 - 10) ( 8 + 2s \ = 900, 



or (s - 20) (s + 15) = 0. 

Whence s = 20 or — 15. 

Therefore the shorter base is 20 centimeters, the longer base is 40 cen- 
timeters, and the altitude is 30 centimeters. 

Page 132 

1. 12 = 2« • 8 and 18 = 2 . 32. .-. H.C.F. = 2-3 = 6. 

2. 24 = 2» • 3 and 56 = 23 . 7. .-. H.C.F. = 2» = 8. 

3. 96 = 2« • 3 and 144 = 2* . 3 2 . .-. H.C.F. = 2* . 3 = 48. 

4. 84 = 22 • 3 • 7 and 196 = 22 . 7 2 . .-. H.C.F. = 2 2 . 7 = 28. 

5. 125 = 5» and 225 = 6 2 . 3 2 . .-. H.C.F. = 5 2 = 25. 

6. 64 = 26, 96 = 26 • 3, and 256 = 28. .-. H.C.F. = 2* = 32. 

7. 90 = 32.2-5, 108 = 38.22, and 324 = 34 • 22. .-. H.C.F. = 32-2 = 18. 

8. 12x* = 22 . 3 • x* and 18x 8 = 2 • 32 . x8. .-. H.C.F. = 2 • 3 • x 8 = 6x 8 . 
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9. 16xV = 2**'y 4 and24x 8 y*=2 8 -3.x 8 y*. .-.H.C.F.= 2 8 x 3 y* = 8xy. 

10. 27 <A* = 8« • c* • d and 21 cd* = 3 • 7 • c • d*. .-. H.C.F. = 3 cd. 

1 1 . 82 a*bc+ = 2« . a 8 . 6 . c* and 48 a a W = 2* • 3 • a 3 • 6» . d. 
.-. H.C.F. = 2*a«6= 16 a*b. 

19. 126 m 7 n«p = 6* • m 7 . n* • p and 100 nfl* = 6 3 • 2 s • n • 0*. 
.% H.C.F. = 6 3 -n = 26 n. 

15. 18A 3 * 3 = 28 3 A 3 * 3 , 36ft** = 2 3 .3 3 tf *, 

and 24A»*« = 2«. 3- A«*«. .-. H.C.F. = 28- A 3 * = 6A 3 *. 
14. 9xy* = 8 3 .x-y*, 64x*y = 2-3 8 -x*. y, and 16xV s= 8*&-*'-y s - 

.-. H.C.F. = 8 xy. 
Id. 27 a*6*c 3 = 3 8 • o* • 6* • c 3 , 64 a^ = 2 . 8 8 .a 8 • &s • d, 

and 81 aWe* = 8* • a 3 • &s • e 8 . .-. H.C.F. = 3 8 . a 3 • ft 3 = 27 a 3 6«. 

16. x 3 - 9 = (x + 3) (x - 3) and x* - 6x + 6 = (x - 2) (x - 8). 
.-. H.C.F. = x - 3. 

17. x 3 + 3x - 10 = (x + 6) (x - 2) and x 3 + 6x + 6 = (x + 6) (x + 1). 
.-. H.C.F. = x + 6. 

18. x 8 -4x = x(x + 2)(x-2) andx*-8x 3 + 12x = x(x - 2)(x - 6). 
.-. H.C.F. = x 3 -2x. 

19. 2c*+ 12c 3 + 18c = 2c(c + 3) 3 andc 8 -2c 3 -16c = c(c+3)(c-6). 
.-. H.C.F. = c 3 + 3c. 

90. 8 + y 8 = (2 + y)(4 - 2y + y 3 ) and y 3 + 4y + 4 = (2 + y) 3 . 

.-. H.C.F. = 2 + y. 
21. x* - 2x 2 + 1 = (x + l) 3 (x - l) 3 and x 3 - 2x + 1 = (x - l) 3 . 

.-. H.C.F. = x 3 -2x + 1. 
29. ab + 36 + ac + 8c = (a + 3) (6 + c) 

and 2a6 + 66 -2ac- 6c = 2 (a + 3) (6 - c). .-. H.C.F. = a + 3. 
28. c 2 + 3 cd + 2d 3 = (c + d) (c + 2d), c 3 + 6cd + 6cP = (c + 2d) (c + 3d), 

and c 3 + cd - 2d 3 = (c - d)(c + 2d). .-. H.C.F. = c + 2d. 
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1. 12 = 2 3 • 3 and 18 = 2 • 3 3 . .-. L.C.M. = 2* • 3 3 = 36. 

2. 32 = 2 5 and 48 = 2* • 3. .-. L.C.M. = 2« - 3 = 96. 

3. 20 = 2 3 • 6 and 28 = 2 3 • 7. .-. L.C.M. = 2 3 • 6 • 7 = 140. 

4. 96 = 26 • 3 and 144 = 2* • 3 3 . .-. L.C.M. = 2* . S 3 = 288. 

5. 64 = 2«, 120 = 28-3. 6, and 216 = 2 8 . 3 8 . .-.L.C.M. =2«.3«. 6 = 8640. 

6. 128 = 2 7 , 160 = 26 • 5, and 200 = 2 8 • e 2 . .-. L.C.M. = 2 7 • 5 s = 3200. 

7. x 2 y = x 3 • y, xy 3 = x • y 3 , and xy 8 = x • y 8 . .-. L.C.M. = x 3 ^. 

8. 6cd 8 = 2 • 3 • c • d 8 , 4<*de = 2 2 • c 6 • d- e, and 10c 2 d 3 e" = 2 . 6 • c 3 • d 3 • e 8 . 
.-.L.C.M. = 60 <*d*e*. 

9. 8a6c = 2 8 -a-6.c, 86 2 c = 3-6 3 .c, and 12 c 2 = 2 2 -3 c 3 . 
.-.L.C.M. = 24 o62c 2 . 
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10. 18m 2 = 2 • 3 s • m 2 , 15mn 2 p = 3 • 6 • m • n 2 • p, and 20 m*p* = 2 a • 6ro* • j> 2 . 
.•.L.C.M. = 180m s n 2 j) 2 . 

11. 20 = 2 2 • 5, 18xy* = 2 • 3 2 • x • y*, and 27 ax*y = 3 8 • a • x 8 • y. 
.-. L.C.M. = 540 ax^y*. 

12. 36 aft 2 = 2 2 • 3 2 • a • 6 2 , 42abc = 2 • 3 • 7 • a • 6 . c, and 636^ = 8 2 • 7 • 6 s • c. 
.-.L.C.M. = 252 0620. 

13. 4a = 2 2 -a, a 2 - ab = a(a - 6). .-. L.C.M. = 4 a 2 - 4 aft. 

14. 12ax=2 2 -3-ax, 3 a^ 2 - 3 ax 8 = 8 ax 2 (a 2 - x). 
.-. L.C.M. = 12 a*x 2 - 12 ax 8 . 

15. ex + cy = c (x + y), dy + dx = a* (x + y). /. L.C.M. = cdx + cdy. 

16. 3x+3z = 3(x + s), 6a 2 x + 6a 2 « = 2-3a 2 (x + 2). 
.-. L.C.M. = 6a 2 x + 6a 2 *. 

17. x 2 — xy = x(x — y), ax + ay = a(x + y). .\ L.C.M. = ax 8 — axy 2 . 

18. x 2 - 9 = (x - 3) (x + 3), x 2 - 5x + 6 = (x - 2) (x - 3). 
.-. L.C.M. = x 8 -i2x 2 - 9x + 18. 

19. c 2 - 4 = (c + 2)(c - 2), c 2 - 8c - 20 = (c - 10)(c + 2). 
.-. L.C.M. = c 8 - 10c 2 - 4c + 40. 

20. 4ax = 2 2 -ax, 4x 2 - 1 = (2x + l)(2x - 1), 
4x 2 + 4x + l = (2x + l) 2 . 

.-. L.C.M. = 32 ax* - 8ax 2 + 16ax 8 - 4ax. 

21. x 2 + 1 = x 2 + 1, x* - 1 = (x 2 + 1) (x + 1) (x - 1), 

x* - 2x 2 + 1 = (x + l) 2 (x - l) 2 . .-. L.C.M. = x« - x* - x 2 + 1. 

22. 4-c 2 = (2 + c)(2-c), c 8 + 8 = (c+2)(c 2 -2c + 4), 
c 2 + 6c + 8 = (c + 2) (c + 4). 

.-. L.C.M. = 64 - 16c - 8c 2 + 8c 8 - 2c 4 - c 6 . 

23. ac - 2 bd -f 2 ad - be = (a - 6) (c + 2 d), 
a 2 + ab - 2ft 2 = (a + 2 6) (a - 6). 

.-. L.C.M. = aH + a6c - 26^ -f 2a 2 a* + 2abd - 46 2 d\ 

24. x 2 - y 2 = (x + y) (x - y), (x 8 - y 8 ) = (x - y) (x 2 + xy + y 2 ), 
x 2 + 2xy + y 2 = (x + y) 2 . 

.-. L.C.M. = x 5 + 2x*y + xV - xV* - 2xy* - y 6 . 

25. ax 2 + 6xy = x (ax + 6y), 2ax + 26y = 2(ax + 6y), 

a 2aj2 - 62^ = («« + &2/) («x - &y). ••• L.C.M. = 2 a 2 x 8 - 2 6 2 xy 2 . 

26. 2x 8 -2x = 2x(x + l)(x-l), 3x* + 15x 8 -18x 2 =3x 2 (x + 6)(x- 1), 
x 2 -36 = (x + 6)(x-6). 

.-. L.C.M. = 6x° - 222 x* + 216x 2 . 

27. 8 - y 8 = (2 - y)(4 + 2y + y 2 ), y 2 - 4 = (y + 2)(y - 2), 
4y 2 + 2ys + y* = y 2 (4 + 2y -f y 2 ). 

.-. L.C.M. =- y 6 - 2y* + 8y 8 + 16y 2 . 
26. 2x 8 -6x 2 -f 4x 2 y = 2x 2 (x-3 + 2y), 

X 2_4y2_6 x + = ( X _3 + 2y)(x~3-2y). 

.-. L.C.M. = 2x* - 8xV - 12 x 8 + 18 x 2 . 
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a«6_o 9 a a - 1 _ a + 1 

" aW"~V ' a 2 -2a+l"~a-T 

12aV _2g 4s 2 + 4x + l _ 2x+l 

'l8xy 7 ~8y* ' 4x 2 -l ~2x-T 

m 32a*6*c 2o 2a 2 -26* a+6 

AX* 



17. 



90. 

21. 



23. 
24. 
25. 



1. 



48a«Pc* 36*c 4a 2 -8a6 + 46 2 2a -26 

45cd»€E _ 0d*c 2 2 18ax* + 9 ay _ 3a 

" 20c*d 8 ~ 4c* " ' 126x 8 + 66y ~26* 

36a 2 6» _ 26 x« - 25 _ x - 5 

' 64a 6 6c»~3a 8 c 8, 'x 2 -x-80~x-6* 

2a a ,_ c 2 -6cd + 4d 2 c-d 

6. = 14. 



2a + 2 a + 1 ^-lOd 2 c + 4d 

8xy + 3y* _ x + y 2x 2 -2x - 180 __ x- 10 

3y* ~ y 8 ' 2x 2 -162 " x - 9 

_ 21d 2 + 14c_3d 2 + 2c 21 + lOx + x*_x + 7 

o. — — — ^^^— — • 10. ~ — ' • 

14c 2c x 2 -9 x-3 

4(4,5ca.4c + 5 (4c-5)(c 2 -l) __ c* - 1 

8c*-10c 8 +12c- 16~(4c-6)(2c 8 + 8)""2c« + 3* 
18 g^-y 8 _ x + y a 2 -6* a + 6 



(x-y) 2 x-y (a-6) 8 a 2 -2a6 + 6* 

c 2 - d 2 _ (c-Kf)(c-d) _ c + d 

c'-d 8 ~ (c 2 + cd + d 2 ) (c - d) ~ c 2 + cd + d 2 ' 

y 8 -z* _ (y-s )( y 2 + yz+* 2 ) _ y 2 + yz + z f 

(y - «) 8 ~ (y - 2) (y* ~ 2 yz + * 2 ) ~ y 2 - 2yz + z 2 ' 
x 8 -8 _ (x 2 + 2x + 4) (x - 2) _ x 2 + 2x + 4 

x 2 - 4 ~~ (x + 2) (x -^2) " x + 2 
x«-l r= (x+l)(x-l)(x 2 + x + l)(x 2 -x + 1) = ^ , ^ , 1 
x 2 - 1 (x + 1) (x - 1) 

x* - y 4 (x + y) (x - y) (x 2 + y 2 ) x 2 + y 2 



x 6 - y« (x + y) (x - y) (x 2 + xy + y 2 ) (x 2 - xy + y 2 ) x* + xty 2 4- y 4 

64x 8 + 1 __ (16x 2 -4x + l)(4x + l) _ 16x 2 -4x-f 1 
l + 8x + 16x 2 ~ (l + 4x)(4x+l) ~ l + 4x 
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— X X X — X • ~ X X— X — X 



2. 


X 

-y 


X _ 

y~~ 


— a 




a 



y -y —y —y y y — y 

3. a = ~ a = 

a— 6 —a+6 a— 6 —a+6 



4. 
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x-3 -x + 3 -x + 3 x-3 



2x + 4 -2x-4 2x + 4 -2x-4 



c*-d _ - c 8 + d - c 2 + d c a - d 

-2c + d~~ 2c-d "~ -2c + d~ 2c-d* 

a x ~y -x + y , -x + y x-y 



7. 



x+y— 3 — x— y+3 x+y— 3 -x— y+3 

x 2 -5x + 6 -x 2 + 6x-6 -x a + 6x-6 x a -6x + 6 



x 2 -7x + 12 -x 2 +7x-12 x 2 -7x + 12 -x 2 + 7x-12 

8 -x + x 2 -2 _ x-x 2 + 2 _ x-x a + 2 _ - g + x 2 -2 
xS-afy-l" -x 8 +x 2 y+l"" x 8 -x a y-l~ -a^ + xty+l 

Pago 140 

*• h h i ©q 1 ^ 1 i» h and i respectively. 

2. ^ ¥ , -fa equal f g and §£ respectively. 

ft 4 2c .20 .6c ^ . 

3. — > — equal — — and -— respectively. 
3d 5a 15a 15a 

. 3a + 6 3a .12a + 46 ,9a 4 . . 

4. » — equal and — respectively. 

12 16 H 48 48 F J 

_ 6x + y 4x + 3y .25x + 5y _12x + 9y .. . 

5. — rr-^» — „„ equal — ^^ and — <y> ^ respectively. 

21 35 106 106 * 

. 4 3 . 4c , 15a .. . 

6. » — equal and respectively. 

Sa^ abc H 6a 2 6c &a?bc J 

m be 12d . 65cm , 36nd 4 . . 

7. » equal - — -— and respectively. 

3mn 8 11 m?n* 33 m*n* 33 m 2 n 8 ^ J 

- 3a 26 c . 9a 8 46* , abc* 4 . . 

8. , , equal » and respectively. 

263c 3a 2 c Gab H 6a*V*c Oa^ Oa^c ^ J 

A 36 9a 7a6 . 306c 2 4500*% , 28a6d 2 A . . 

9. , , equal » . and — - respectively. 

2cd 8 4cde 6cde 2 H 20 cdW 20 cd 8 e 2 20 cd 8 ^ *^ J 

, A x + y x-2y ,2x 2 + 2xy ,3xy-6y 2 

10. ' ;[ > t- 2 - equal ' and — *; „ ° respectively. 

Sxy 2 2x 2 y Oxty 2 6x 2 y 2 

„ 2 + m a 4 + m 2 1 4n + 2m 2 n ,4m + w 8 x . . 

11. , equal and respectively. 

2 m 4 n, f 4mn 4mn 

12. , equal and respectively. 

x + 2 3x + 6 3x + 6 3x + 6 

to 4 6 .4x-4 ,6x + 5 .. . 

18, sti ' x^i equal ^ry ^ ^n re8 P ectivel y- 
14 - A' cT5 "^ snr? and ^^ «*«**■ 

, K 3x 5 . 3x 2 + 6x ,6 .. . 

15. » equal and respectively. 

05 + 3 x a + 5x + 6 x 2 +5x + 6 x 2 + 6x + 6 



108 FIRST COURSE IN ALGEBRA 

i* 2x 3 V i 2x 2 -2xy . Szy 

16. , equal — - and — — — - 

z*-zy z*-2zy + y* z*-2z*y + ziP x*-2z*y + zy* 

respectively. 

,„ 8c + 2 4-c _ 3c 2 + 2c-18cd-12d* 

17. , eaual 

C a-(J2 c*-lcd + 6<P c 8 - «P - Gc*d + 6eP 

and — respectively. 

,. 2x + 5 2z-4 . 2x« + x a -10x 

18. > equal 

x «_l x»-3x a + 2x M x*-2x«-x 2 + 2x 

2 x a — 2 x — 4 

and — respectively. 

x*-2x»-x a + 2x 

Pago 144 

1 ^ , 3x_l()x 9x_19x 
' ~3~ 6 ~ ~16~ 16 ~~~16~* 

2a 6 a a _ 8 a 10 a 3a_a 
' ~3 6~4~12~l2~ + 12~12' 

^j._i_l — ^ c 7 _ 10c -7 
'721 3~21 + 21~2l"~ 21 
9a _ 12m _&™_N<i_ 72 m _ 10 m _ 27 a -82m 
16 ~8 24 """48 48 5T ~ 48 

_ x-3 , 2x-6 3x-9 4x-10 7x-19 
4 6 12 12 12 

6 6a + 7 9a-fx _ 15a + 21 18a-f2x _ 21-3a-2s 

14 21 ~ 42 42 ~ 42 

7 __ 8c ~ a; x-3c _50c 18c-6x 8x-9c _ 23c + 9s 

3 6 10 ~~30 30 + 30 " 30 

g 4m-3 7-9m 3a + 5m-4 
6 9 27 

_ 36m -27 42 -54m 6a + 10m -8 

54 54 54 

_ 80m -6a-61 
~ 54 

9. ? + JL = *?. + JL = 8a + 3 
* a 4a 2 4a 2 4a 2 4a 2 

10. — + ---L=®£ + l*f? _ _L - 12x 2 + 0x-8 
x 2 x 3x3 3x» 3x» 3x8 " Sx 8 

11. - - -5- + 2 = t?y 2 _ i2_ , «y 8 _ 4xy 2 + ay8 _ 10 
y 2y8 4 4y8 4y8 + 4y 8 J^i ■ 
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a&_c_cft;a&a_&c2_ a*c + aft 8 - 6c* 

' 6 c a abc abc abc aJbc 

,. 7 5 6 7n 2 5mn 6m 2 7n 2 -5mn + 6m 2 

13. = = 

m 2 mn n 2 m 2 ?! 2 w¥ m% 2 m 2 n 2 

_3^__5 6 _ 3QxiP 25y 8 12x _ 30x^-25^- 12 x 

' xy 2x 2 5xy 8 ~~10x 2 y 8 lOxV 10xV~ 10 xfy 8 

3x-l 7 -2x 2 5x«-8 _ 18x«~6x 2 63x-18x 8 20x»-32 
6x 2 4x» 9x* 36x* 36x* + 36x* 

_ 56x 8 -6x 2 -63x-32 

" 36x* 

4c 2 -9 6-c c 2 -4 _ 20c»d-45cd 12d 2 ~2cd 2 10c 8 -40c 

2cd 5c 2 " ~* cd 2 ~ 10 cW 10 cW 10 cW 
20c 8 d" - 45 cd - 12 d 2 + 2aP - 10c 8 + 40c 



16. 



10 c*& 

,„ 3 + x , 3 (3 + x)4 , 3(x-3) 7x + 3 

17. h - = — — = • 

x-3 4 (x-3)4 4(x-3) 4x-12 

3 2 _ 3(x + 5) 2 (x - 5) _ x + 25 

" x-5 x + 5~~(x-5)(x+5) (x + 5)(x-6)~x 2 -26 

19 5a _ 1 _ 5x _ 7 (x + y) _ -2x-7y 

" x 2 + xy a x(x + y) x (x + y) x 2 + xy 

^ 3a-6 2 3a-6 2(a + 6) 5a + 6 

20. 1 = 1 v ; — — — 



21. 



a 2 -ft 2 a- 6 a 2 -ft 2 (a-6)(a + 6) a 2 -?) 2 

10 1 

25 -m 2 to 2 + 16m + 55 

_ 10 (m + 11) 1 (5 - m) 



(5 + m) (5 - m) (m + 11) (m + 5) {m + 11) (6 - m) 

__ 105 + 11 m 

~ 275 + 25m - 11 m 2 - m 8 ' 

3 5 _ 3(a-2) 5(a + 4) 

• « ^ ~ — 1 7TZ 77"; 77T T 



a 2 -16 a 2 -6a + 8 (a + 4)(a-4)(a-2) (a-2)(a-4)(a + 4) 
__ 8a + 14 

~" a 8 -2a 2 - 16a + 32* 
23 2g + 1 4 = (2x + l)(x-2) 4(x + l) 

* x 2 - 1 x 2 - 3x + 2 (x + l)(x - l)(x - 2) (x - l)(x - 2)(x + 1) 
_ 2x 2 + x + 2 
~x 8 -2x 2 -x + 2* 
H c-5 2c-3 _ (c-5)(c-2) (2c-3)c 

' c 2 - 6c c 2 - 8c + 12 ~~ c(c - 6)(c - 2) (c - 6)(c - 2)c 
_ 3c 2 -10c + 10 
~~ c 8 -8c 2 + 12c" 
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s* - 3xy + y 2 5x - 3y _ (a* - 3xy + y 2 )3 (5x - 3y) (3 - x) 
" 9-6x + x 2 9-3x " (8-x) 2 .8 8(3-x)(3-x) 

_ 8x a - 12xy - 15x + Qy -f 3y 2 

"" 8* -18* + 27 

x + 2 1 3-x = (s + 2)(s + l) l(x + l) a (3-x)x 

' x a + x * x a + 2x + l x(x + l)(x + l) x(x + l) 2 (x+l) 2 -x 
__ x a + 8x + 3 

"~x 8 + 2x a + x" 
^ a + 6 a - 26 2a — d 

" a 2 - ab a 2 - 2 ab + 6 s ~~ a 2 - ft 2 

_ (a + 6)(a + 6)(a-6) (a-26)(a + 6)a (2a-6)(a-6)a 

~ (a 2 -a&)(a-6)(a + 6) (a 2 -2a& + & 2 )(a + &/a (a*-P)(a-6)a 
_ -4a& 2 -f-3a 2 6-6 8 
"a'-a^-a^ + ad 8 ' 

m — 2 n to 2 — 3 n 2 . 3 m — n 

88. H 

m 2 + win + n 2 m 8 — n 8 m — n 

_ (m-2n)(m-n) _ m 2 — 3 n 2 (3m - n) (m 2 + mn+ n 2 ) 

(m 2 + mn + n 2 ) (m — n) m 8 — n 8 (m — n) (m 2 + mn + » 2 ) 

3 m 8 + 2 m^ + 2 mn 2 - 8 mn + 5 n* - n 8 

m 8 — n 8 
c 2 + cd + d 2 c-d 2 c 2 + 5 cd 

" c 2 -cd +d 2 ~2c + 2d c 8 + d 8 

_ (c 2 + cd + a* 2 ) (c + d)2 (c - d)(c 2 - cd + d 2 ) (2c 2 + 5cd)2 

~ (c 2 - cd + d 2 ) (c + d)2 (2 c + 2d)(c 2 -cd + d?) (c 8 + dS)2 

_ c 8 + 6c 2 d + 2cd 2 + 3d 8 - 4 c 2 - lOcd 

~~ 2 c 8 + 2 d 8 

30 g + y - s-2y _ (x + y) (x - y) 2 _ (x - 2y)(x 2 + xy + y 2 ) 
' x 8 - y 8 (x - y) 8 ~ (x 8 - y 8 ) (x - y) 2 (x - y) 8 (x 2 + xy + y 2 ) 

_ 3y^ 

"~ x 5 - 2x 4 y + x*y 2 - xV + 2xy* - y 6 ' 
i? 2 Si? 2 



31. i? 2 + — = 
4 



4 
x + 3 _ (x - 3) 5 x + 3 _ 4x - 18 



32. x - 3 - _ 

5 5 5 5 



o o o o 

m* + n* , , m 2 + n 2 (n + m) (m - n) 2m 2 

j- n + m = 1- — - = . 

m — n m — n 1 (m — n) m — n 



33. 

34. 3 a 

35. x 2 + y 2 -^^-xy = ^I^±^ 

* + y i (x + y) 



— n m — n 1 (m — n) m — n 

a 2 -36 2 _ (3g + 6)(3a-6) a 2 - 3ft 2 _ 8a 2 + 2ft 2 
3a-6 l(3a-6) 3a-6 ~~ 3a-6 

hr2 _3x 8 --y 8 _^_ (x 2 -xy + y 2 )(x-fy) 3x 8 -y 8 ^2y 8 -2x 8 

X + y 1 (X 4- tA X 4- W 254.1/ 



x + y x + y 
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36 m * m 4 -2m 2 x m = (m 2 -m + l)(m* + m + 1) m«-2w» 
f?i 2 + m + l l(wi 2 + m + l) m a + m + l 

_ 3m 2 + 1 

~" m 2 + m + 1 

?n 8 + 8n 8 

37. - — + m-2n 

m 2 + 2»m + 4n 2 

_ m» + 8n 8 (m-2n)(m a + 2mn + 4n a ) 

~~ to 2 + 2 mn + 4 n* m 2 + 2 mn + 4 n a 

_ 2 m 8 

~~m 2 + 2wm + 4n 2 ' 

a 2 + ab + ft 2 
_ (a 2 - aft -f ft 2 ) (a 2 + aft + ft 2 ) a* + 2a 2 ft 2 - ft 4 
~" a 2 + aft + ft 2 a 2 + aft + ft 2 

__ 26*-a 2 6 2 
~a 2 + aft + ft 2 ' 

39. x 3 + xfy ^-^- + xy 2 + y 8 

x — y 

(x* + xfy + sy 2 4- y 8 ) (x - y) x 4 + Sy 4 

~~ x — y x — y 

_ *y* 

,; — • 

y — x 

40. ^ 
c 2 - 

_ 6c 2 + cd -4cP 
~~ c 2 -d 2 

41. 6 H + 5 

r 2 -9rs + 14s 2 r-7s 



y — x 
2c 2 + (P c 2c 2 + d 2 c(c-d) 5(c*-d?) 

C 2_d2 ~ c + d + " c 2 -d 2 (c + d)(c-d) c 2 -^ 



_ ll(r 2 -9rs-f 14 s 2 ) 6r*-s* (3r - 5s)(r - 2s) 

~ r 2 -9rs + 14s 2 r 2 -9rs + 14s 2 (r-7s)(r-2s) 
_ 14r 2 -88r8 + 1438 2 
~~ 7*-9rs-f-14s 2 

= -x + 4 ?— + 



x + 3 x + 4 

_ (_ x + 4) (x + 3) (x + 4) 3(x + 4) 4(x + 3) 

" (x + 3)(x + 4) (x + 3)(x + 4) (x + 4)(x + 3) 

_ 48 + 17x-3x 2 -x 8 
"" x 2 + 7x + 12 
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48. 6m + — I— m =4m + — H 

\ 2n/\ » / n n 



4mn + 4 m — 3n 



\ Sde/ \ ZdeJ Sde ««* 

46. ( --5a)-(2a -) = -7a + - + 

\a — 6 / \ a + 6/ a~*-b a + *, 

_ 7a(a-6)(a + d) 2a(a + d) 4a(a-6) 

(a-6)(a + 6) (a-6)(a + 6) (a + 6)(a-6) 



6cde-2d-c 
3de 

6 



_ 6a 2 -2a6 + 7ay-7q» 
" a 2 - ft 2 



46. (2a-3& + -^W3a + 26--^-\ 
\ 2a + 6/ \ 2a -6/ 

,, , 3a , 5a 

2a + 6 2a-6 



_ (-a-56)(2a-6)(2a + b) 3a(2a-6) 5a(2a + 6) 

~ (2a - 6)(2a + 6) (2a + &)(2a -6) (2a- 6)(2a + 6) 

__ -4a» + 18a 2 - 20a 2 6 + q6 2 + 2a6 + 56» 



\ 2r + * / \ 2«-3r / 

>4 -jO A -Q 



o *»* , 4«« 

2r + « 2s-3r 



AT -f- 8 2 3 — Or 

^ (-r-3s)(2r-M)(2a-3r) • 4r 2 (2a-3r) 4* 2 (2r + *) 

(2r + s)(2«-3r) (2r + «)(2a-8r) (2«-3r)(2r + «) 

_ 1 8 r 8 + 9 r 2 a + 3 ra 2 - 2 a* 



2*2 + rs-6r 2 

48. g "" 1 + g2 - 3 = (1 - g) {x + 2) x 2 -8 _ x + 1 

' 2 - x x 2 - 4 (x - 2) (x + 2) (x + 2)(x - 2) ~ 4 - x 2 ' 

«. JL + -»_ = J1 » = 2 

x-8 3-x x-3 x-3 x-3 

50. — g— __1 _ g . 3(x+6) = 3x + 21 
z 8 -25 5-x (x + 5)(x-5) (x-5)(x + 5) x 2 - 25 * 

51. 3a _ + 2q - 1 = 3a _ (2a-l)(a + 2) _ 2-2a 2 
a 2 - 4 2 - a (a + 2) (a - 2) (a - 2) (a + 2) ~~ a 2 - 4 " 

52. -ii--lg_r_ 2 - 3c (4c -2) (3 + c) _ 4c 2 +13c-6 
9-c 2 c-3 (8 + c)(3-c) + (3-c)(3 + c) " 9*^i 

53. —5 5 £_ 

2x-l l + 2x l-4x 2 
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x(2x + l) x(2x-l) 



+ 



(2x-l)(2x + l) (2x+l)(2x-l) (2x + l)(2x-l) 
_ 3x 
"4x3-1* 

7 4s-l 2x + 3 

' x a -18x + 42 7-x 6-x 

_ 7 (4x-l)(x-6) (2x + 3)(x-7) 

~(x-6)(x-7) (x-7X(«-«) (x-6)(x-7) 
_ -2x a +14x-20 

~" x a -13x + 42 

3x-l 4x-l , x + 2 
55. — 

x a + 7x-8 1-x 8 + x 

3x-l (4x-l)(x + 8) (x + 2)(x-l) 

~~ H — : tt~. — . ^ + 



(x + 8)(x-l) (x-l)(x + 8) (x + 8)(*-l) 
5,x a + 35x-ll 
x a + 7 x - 8 



56. J + X 



(a - 6) (a - c) (b - c) (6 - a) (c - a) (c - b) 
1 1 1 



(a - b) (a - c) (6 - c) (a - 6) (a - c) (b - c) 

b — c a — c a — b 



(a-6)(a-c)(6 - c) (6 - c)(a - 6)(a-c) (a-c)(6 - c)(a-b) 

_ ~ 2 

(a — c) (b — c) 

2 1 2 i 

57. . = 4. 



58. 



(x - y) (x - z) (x - y) (« - x) (x - y) (x - 2) (x - y) (x - z) 
3 

(x - y) (x - £) " 

3a 2a 3a 2a 



(a - 4) (a - 3) (3 - a) (4 - a) (a - 4) (a - 3) (a - 3) (a - 4) 
_ a 

~(a-3)(a-4)' 

2 2 4 

59. + 



(to — n) (to + n) (n — to) (to — 7) (n — m) (7 — to) 
2 3 4 



(m -n)(m + n) . (m — n) (m — 7) (to — n) (to — 7) 
__ 2(to - 7) - 3(to + n)-4(m + n) 
(to — n) (to + n) (to — 7) 
— 5to — 7n — 14 
(to — n) (to + n) (to — 7) 
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<5*-10e + 24 6e-c*-8 (6-e)(2-c) 
e 1 3 



(c-4)(c-6) (c-4)(c-2) (c-6)(c-2) 
__ c(e - 2) + l(c - 6) + 3(c - 4) 

(c _4)(c-6)(c-2) 
_ d» + 2c-18 
~(c-6)(c-4)(c-2) # 

Page 148 



Performing the indicated division : 

t 16x»-10x + 2 = 3x _ 2 + A 
6x 5x 

. 24a 8 -6a* -14 . . 14 

2. = 4 a 3 — a 

6a 6a 



c + 1 c + 1 

d 8 + 1 2 

4. =-±i = d 2 + d + 1 + 
d-1 



d-1 



27 x 8 — v 8 2 y 8 

5. — i- = 9x 2 - 3xy + y» =i 

3x + y 3x + y 

ft y* + y 2 + 1 _ - , v , o . *y + * 

6. — = ir + y + 8 + — -• 

y 2 — y - 1 y a — y — 1 

8 . 3 -^zil = 3 y»-9y + 27--??-. 
y + 3 " y + 3 

9 (q + 6) 8 3a» + 3ay 3a6 

1Q l^aM^ = 8a8 J^J^ 

2a-l 2a-l 

,, 6a 8 + 3a 2 -6 -2a -6 

11. = a -{ • 

5a 2 -f3a + 2 5a 2 + 3a + 2 

12 x^« = x4 _2y^ 

x 2 - y 2 y y x 2 - y 2 

13. -5L. = x 8 -x 2 + x-l + — - — 

x + 1 x + 1 

a 2 + 6 2 a 2 + 6 2 
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3zV 8a» _sy« 14 m*n« 25 n 8 4x_20n*r 

4a* 12xy~~2a' ' 5n 0m 8 Tm~~ 3m 

lOflW 18c = 12a^ /2s\ 2 «12a« 8aWx 

15c* ' 7 a 2 7c* ' ' \8ay/ 'lOMey*' 

. Sx 6ax 12&»y_3ate 
3* — • 



12. 
13. 



14. 



15. 



16. 



8y 96 16 x 16 

-3a\ 2 c* /2\ 2 



8y» 
4c 2 \2a/ 2a* 



• (— y 

\ 3 / (2 a) 6 W 72 a* 

'T-GSNTrT— * 

10 (4 ax) 2 (5ac 2 )* /- z\* __ - 10a*x 



\* ' \ c ) " 



11. 



226c* (2X 2 )* \ c / 9c* 

2a + 4x 16]/ ® 



6 y 2 a + 2 x y 
3c c 2 + 5c + 6 _ 3c (c + 2) (c + 8) __ c + 2 

9-c 2 18cd ~~ (3 + c) (3 - c) 18 cd ~18d-6cd* 

8a-6y 8(2a + y) 2 _ 3(a-2y) 8(2a + y) 2 

4 a + 2 y ' 4 a 2 - 24 ay + 24 y 2 ~ 2 (2 a + y) 4 (a 2 - 6 ay + 6 y 2 ) 
_ 6a 2 -9ay-6y 2 
~~ a 2 -6ay + 6^ " 
c 2 + 6ce+9c 2 3c 2 e- 12d?e _ (c + 3e) 2 3e(c + 2d)(c - 2d) 

6(c + d) 2 ' c 2 - 2 cd + 3cc - 6de ~ G(c + d)*(c - 2d) (c + 3 c) 
__ c 2 e + 2cde + 3CC 2 -f Ode 2 

"" 2(c + d) 2 

a 2 + 4a6+46 2 a 2 -5a + 6 _ (a + 2 6) 2 (a - 2) (a - 3) 

9 -a 2 ' ^-4^ ~(3 + a)(3-a)'(a-26)(a + 26) 

_ (a + 2 b) (a - 2) 

""(a + 3) (26- a) 

_ 2a-2a6+46-a 2 

~a 2 -2a& + 3a-6& # 
5c 2 -20d 2 c 2 -2cd + 4(P 

c* + 8d« ' 25cd* 
__ 5(c + 2d)(c-2d) c 2 -2cd + 4(P 
~~ (c + 2d)(c 2 - 2cd + 4d 2 ) ' 26cd* 
_ c-2d 
" 5cd* ' 
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17. <*+j )a (16-9**).^ 

_ (x + 2)* 3(5 - 3x a ) (a - 2)(x a + 2x + 4) 

"~3x(x* + 2x + 4)' 1 (2-x)(2 + x) 

8x» + 6x*-6x-10 



18. 8c - 24d -frc-*) 
ca-6cd+9(P \ c/ 



4c a + d a 



64c*-4d* 
8(c-3d) (2c + d)(2c-d) 4c a + eP 



(c-3d) a c 4(4c a + cP) (4 <*-<?) 

2 
c a -3cd*' 

(2 m + 3) 



\2m-3 /\ 2m + 3/ 2m-3 (2m + 3] 

= 4m a -12ro + 9. 

-2a) a 8a«x 3 + 2a 



90 /— - lY- 8a2z 3 + 2fl _ (3 -2a) 
' \2a / 9-4a a 2a-3~ 4a 2 



(3-2a)(3 + 2a) 2a -3 
= -2x. 

21 A . 2 3 \ 9 * 8 = (x + 3)(x-l) 9x» 

\ x x 2 / 3(x a -18x + 17) x* 3(x-l)(x-17) 

3x 2 + 9x 

" x-17 

6zy \ 2 -x/ x a + 2x + 4 

_(x-2)(x a + 2x + 4) 2-3x 18xV 



6xy 2-x x a + 2x + 4 

= 9x 2 y-6xy. 

23. fl8 ~ 6S 6a + 66 (a - 6) a 

' (a- 6)8*2a 2 + 2a6 + 26 a ' a 2 - 6 s 

_ (a - b) (a 2 + a6 + fr2) 6 (a + 6) (a - 6) a 



(a -6)8 2(a 2 + a6 + ft 2 ) (a + 6) (a -6) 



a — 6 

24. (4-??^_ x \/! + l_30\ _*_ (x + 6)(x-5) _ x + 6 
\ 6-x /\x x * x 8 / 6-x x 8 x 

2d. (x + 2i/~^±JQy\/ y a + ^ 2 +2yx \ 1 
\ x + y /\x 2 -3xy-4y 2 / x + 2y 

= fe±lllfe+yiij) . . (* + y) 2 l ^ x + y-5 

* + y (*-4y)(x + y)'( x + 2y)~ x - 4y 
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, 6a 4a 6a 126 2 -. 

36 1263 36 4a 

9a 8 14a6 _9a 2 8x _6ax 
■" 662 * sx ~66 2 14a6~ 76 s 



2ax\ 2 9c 4 _ 2ac* 
37/ 6ax 2 ~~~3~ 



/2ax\ 2 6ax 2 /! 
" \~3c7 ' "9c*" " V 
. o ^ c e ad 2 _ a d 6c 2 _ c 
" 6^5^6c 2 ~"6caa^~d' 

\3x/ 18x 2 (3x) 2 (4a 2 ) 2 

. 5x 10x 2 4ax 5x 12y 8 36y 2 9&J/ 4 



by My* Sby 2 by 10x 2 4ax 10ax 2 

(2x) 2 (4x 2 ) 8 W (2x) 2 12 x 2 

. 3m 2 21m 8 ,. . 3m 2 10mn 2 1 1 

8. i -T- 14 m 4 n = 



bn 10 win 2 bn 21m 8 14 m 4 n 49 m 4 

*) 2 (3 a) 8 a 2 6 a 8 



9 (* x *\ 2 . /»«\y°Y= (4 * 
' \3a/ ' \3a/ W (Sa) 



(3 a) 2 (2x) 8 x 2 x 

,- 6a-3 2a-l 3(2a-l) 156x 8 

10. s = — - = 9 6x 2 . 

5x 166x 8 5x 2a -1 

n 4-x 2 ^ 4-4x + x 2 _ (2 - x) (2 + x) x(x-4)(x-f 3) 

' 3x 2 + x 8 " x 8 - x 2 - 12x ~ x 2 (3 + x) ' (2 - x) 2 

x 2 -2x-8 



12. 



2x-x 2 
a 2 -7a+12 . a 2 - 16 __ (a - 3)(a -4) (1 - a)(l + a) 
a - l l - a 2 ~ a - 1 ' (a + 4) (a - 4) 

a 2 - 2a -3 



a + 4 

13 ( H 5c . ^ • ac2 - 49a = fr-7)(c + g) ft(c + 2)(c + 7) 
' V ' ' 6c 2 + 96c+ 146 1 a ( c + 7)( c _7) 

6c 2 + 46c-f 46 



14. 



a 
4a 2 -4a6-36 2 / 96 2 \ _ (2a-36)(2a + 6) 4a 



*(-$- 



8a»x \ 4a/ 8a3x (2a-36)(2a+36) 

__ 2a + 6 
~4a 8 x + 6a 2 6x* 
15 / 2a Y • / -6a 2 c \ 8 / 3<* \ 2 /2a\ 4 / 5x \ 8 /3c«\ 2 = -5c 8 
\x/"\ 5x / AlOax/ \x/ \-6a 2 c/ \lOax/ 6W' 
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/m a n 2 \ /m 4 + 2 m*n* + n 4 \ _ m 4 - n 4 mn(m -4n) 
' In 2 "" mV "*" \ m2n-4m>i a / ~~ m 2 » 2 ' (m 2 + n 2 ) 2 
_ (m 2 — n 2 ) (m — 4 n) 
~~ mn(m 2 + n 2 ) 
_ m 8 — 4 m a n — mn J + 4 n 8 
m 8 & + ma 8 

2x + y ' \ 2x + y/ 

_ (3x + 4y)(3x-2y) 1 2x + y 

~~ 2x + y (3x-2y) 2 *8x + 4y 
1 



\c a/ \ aV /\ a 2 / ac 2 

_ a* + c* a*c* a 4 - a 2 c 2 -f c 4 JL^ _ 1 
ac a 6 + c 6 a 2 ac 2 ~~ a 

^ 2a-5^4a 4 -25a 2 / 3aa _ a 8 -8aA 
2a 2 + 2 4-4a 4 \ a - 1 / 

2a-5 4(1 -a 4 ) a 2 (2a + 5) 

~ 2(a 2 + 1) ' a 2 (2a + 5) (2a - 5) ' a - 1 

= - 2 - 2 a. 

21 8 m 8 - 125 n 8 /2m 6n\ T Q /. ^ _ ^25n 2 \"| 

81 • 1 s- ( ) + 3mn(2m + 5nH ) 

m* + mn \bn 2 m/ L \ 2 m /J 

8m 8 - 125 n 8 10 mn 2m 



m(m + n) (2m + 6n)(2m-5n) 3 mn (4 m 2 + 10 mn + 25 n 2 ) 
20 



6m 2 + 21 nm+15n 2 
22. M " 



/4y _ lSy 2 v / _ i6y 16^\ / _ 4x + 20y \ 

\* * a / \ x x 2 A 2x + 5y/ 
__ (2x + 5y)(2s-3y) x 2 2x-5y 

* 2 ' (2x - 3y)(2x - by) ' 2x + by 

= 1. 



*Ct^M'+"+3)- 



15 c 2 d + 6 cd* 



9c 2 d + 24cd 2 -20d 8 
_(3c + 2d)(3c-2d) 4d 3cd(5c + 2d) 



6c 2 (2d + 5c)(2d + 3c) d(3c + 10d)(3c- 2d) 

2d 



3c 2 +10cd 
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M.(6.-ll-H + (. + H + «U(_L_\ 
\ x) \ x xV \3x«-76x/ 

^ (3x-7)(2x + l) x 2 3x(x + 5)(x-5) 

x (x + 6)(2x+l)' 1 

= 9x 4 -66x» + 105x 2 . 

25 U y * ! **y fr + ») \ ■ ** + y (y + 2 *> 

\ x-y / 2x 2 -3xy + y 2 

_(* + y) 8 (a-y)(2x-y) 

* — y (x + y) 1 

= 2z 2 + xy — y*. 
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•2 + J-i-^*- s - 27 + _27 86 2 10 

2 . i±l = ¥ = „. i = | . * 9 7 27'7 27' 

* I - 2 } * * "• 2 2 

4-f ¥ W rt Y ' 8l 2J • 3J - 4f ~ }| - »• 

4 5_~t- f — II — 11 . 45 — 41 ft a "" a _ a 

fi (l) 2 -2 _M_,; a 

fl 4 -f + j = V_ 1Q "c &'c 6c' 

3 - J + 1 ¥ 

1 + x 



X 1 + X X 2 X 

11. — 



! x x*-l x-1 

X 2 

c cd + c 

c + - 



12. 



13. 



14. 



d d cd + c d 




- , 1 d+l d d+l 

It 

d d 




ft 2 36a*-V* 
4a 2 4a 2 36a 2 -ft 2 6a 


18a + 36 


b 6a-6 4a 2 6a-6 
6a 6a 


2a 


a 2 ft 2 




ft 2 a 2 a* -6* a a 2 - ft 2 




52 a 252 a 2 + 6 2 aft 2 
a + - 
a 
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_9 

15 a * - g * ~ 9 fl 4 _ a 4 -3a 8 

"!_!_!?" a '(a + 8)(a-4)"~ a-4 
a 8 a 8 a 4 

^ + 1 
,- n 8 m* + n* m m* + mn 



, n 8 n 8 in 2 — mn + n 8 n 8 

m H n 

m 




2 + +a 
,_ a-2 a 8 -3a + 2 a + 2 

1 a-2 a 8 -3 a-2 

a + 2 

a + 2 




a 
1R 6 a_al a c_a-oc 2 
c b b c I b be 




c 
- 6 20a 
lff a 6 __ (6 + 5a)(6-4a) ab 

6 8a a& (6-4a)(6 + 2a) 
a b 


6 + 6a 
6 + 2a 


«* x 16 -x 8 x* 3^(4 -x) 





21. 



?1 4_ 12 j_ Ji x x 2 +10x + 24 6 + x 

x* x 8 x 8 
x 8 + i/ 8 

X + i-i- 

y _ x 8 + xy -f y* y _ x 8 + xy + y 8 



x y x — y x — y 

1/ 



2 + ? 
22 6 26 + a 4a6 4a 



(a-26) 8 , _ b a 8 + 4a& + 46 8 a + 26 

~4aV~ + 2 
/2x 2 \ 8 
23 \g-y/ _ 4x* (x - y) 8 __ x(x-y) 
8X 8 (x-y) 8 ' 8x 8 2 

a — b a+b 

24. a 6 = ~ (« 2 + &*) ab __ x 

' a-b t a+b a6 ' a 2 + 6* ~ 

— r 1 

o a 
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-7c* 



(-?)-(-£) 



25. !-_* -, , m = i_ 144 



= 1 + 



7jc* 144 -7c 4 

144 144 

7c* 



144 -7 c* 
144 



144 -7 c* 



a 1 — a 



1 + a a _fl(a-M)_ 1 



a 1-a 2a a -l 2a a -l 



1 4- a a a (a + 1) 

9x_9y 7y* 9x g -9xy-28y a 

^ 8 ~8~~~"2x 8* 

87. 



8x 9y 5j^ 9x fl + 27^ + 200* 

4 + 4 3x 12x 

_(3x-7y)(8x + 4y) 12x 



8x (3x+ 5y)(3x + 4y) 

9x-21y 

6x + 10y" 
x 



2ax + 36x + 6a6 + x fl z (x + 2a)(x + 36) 

1 1 ~(x + 2a)(x + 36) 36-2a 



x + 2a x + 86 
x 



88. 



/ 3a-f46 \* 66 

\ 8a / a _ (3a -86) (3a -26) 

(3a + 26) 2 "~ 9a a " (26 - 3a)(3a - 26) 

ofl — 

36 
__ 6(3a-86) 

~3a«(26-3a)' 

x a - 1 4x a -6x + 2 

80 5x a - 6x + 1 _ 5x 2 - 6x + 1 

1 3x + 2 ~~ 8s + l 
6x — 1 6x — 1 

_ 2(x-l)(2x-l) 5x-l 
" (5x-l)(x-l) *8x + l 
_ 4x-2 
~8x+ l" 
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i. i + I= 10 - (1) 

(l)-6, 8x + 2x = 60. 

Whence x = 12. 

2. |x + Jx = 5J. (1) 

(1)15, 20x + 6x=78. 

Whence x = 3. 
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5. 



^±?-l(x + 5) = 0. 
11 5 V ' 



(1) 



(1)65, 6(4x + 2)-ll(x + 6) = 0. 
Whence x = 6. 

7 

— • 

3 



6 



3 / . i\ 6x-7 



(1) 



x+6 2x + 4 



= 1. (1) 



4 9 

(l).86\9(x+6)-4(2x + 4) 

= 36. 
Whence x = 7. 

4. •^±_?_l( X -3) = 2. 
5 3 V ' 

(1)-15, 8(2x + 3)-6(x-3) 

= 30. 

Whence x = 6. 



0) 



(1)12, 9(x+l)-2(5x-7) 

= 28. 
Whence x = — 6. 

7 " £ IF + ^ (x + 4)== " 3 - (1) 
(1)10, x + 6+15(x + 4) = -30. 
Whence x = — 6. 

5x-12_£ 1 ( 

6 11 3 

(l)-66, ll(5x-12)-24(2x-7) 

= 22. 
Whence x = - 2. 



9. 



, 12x-7 1 A 

2x- 1 ^ = °- 

6 6 



0) 



10. 



10x-7 5 
6 + 2 



11. 



(1) • 6, 6(2x - 1) - (12x - 7) - 1 = 0. 

Whence = 0, or any number will satisfy the equation. 

/2_ \ 15x-ll 

\6 / 3 

(1) • 6, (lOx - 7) + 16(J - x) = 2(15x - 11). 

Whence x = J. 

6 2 8\ 3/32 
(1) -96, 80x - 48 - 12(3x - 5) + 21 = 0. 
Whence x = — f. 

12. 

(l)-3x, 
Whence 

13. 



(1) 



(1) 



9x 
4 



3 
4 



5 49 

x 3 x 
15 + 4x = 27. 
x = 8. 

3x-7 . 17 

— \- 4 = • 

3 24 



(1) 



(1) 



(1)24, 54x-18-8(8x-7)+96=-17. 
Whence * = - W- 
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X4. -1-1 = 1. 16. -L_» = JL. 

3x 6x 15 2x 24 3x 

Whence a; = 2 c. Whence z = — 4. 

2a-3x ( 5o-2x 41 „ 

16. h — i + ™ = 0- 

6a 5a 30 

Whence x = 3 a. 

17 . ___ (a _ 3 x) + — = -6. 
Whence x = — 6 a. 

18 . ___ {3x _5c«)=cn( T - B j. (1) 

(1) 15, 5cx - 9nx + 15cn a = 10c 2 » - 3c» 2 . 

Whence x(5c — 9n) = 2 en (6 c — 9n), 

or x = 2 en. 

19. 2s-6-V-4 6 ) + 2a = 2 ( 2aa - 6 '>. 

a a 

Whence 2ax - 36x = 2a 2 + ab - 66 s , 

or x = a + 2 6. 

20. (x + 5)(x - 6) = x(x - J). 

Whence x a - x -30 = x a -, 

2 

or x = 20. 



(1) 



21. ( x + J(s + !) = !(*-6) + 8i. 

(l)-8, 4^x + ^2^3 + |j = 4x(x-5) + 65. 

Whence x = 1. 

22. (x-i)(x + ?) = (x-l)(x + 2) + l}J. (1) 
(1) • 14, 2(x - i)7(x + $) = 14(x 2 + x - 2) + 25. 

Whence x = 0. 



(*-i)(x + s)-(x-i) 2 -n = o. a) 

(1).18, . 6(x~|)3(x + f)-18(x-i)2~20 = 0. 
Whence x = — *£ . 

»4. (x + *) 2 - (x - i) (x + $ + U = 0. (1) 

(1) • 50, 2 • 25(x + ?) 2 - 10(x - i)(x + i)6 + 31 = 0. 
Whence x = — $. 
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1. If 



n 
n 



the number, 
16. 
Whence n = 48. 



then -f 
4 12 



2. If 



n = 



the number, 
70. 

a 

Whence n = 266. 



then 

3 17 



3. If n 
then 38 - n 
n 
10 

Whence n 
and 38 -n 



and 



the greater number, 
the less, 
38 -n 



9 



20, 
18. 



4. If I = the length in centi- 
meters, 

Al 
then — = the width. 
6 

and2l + — = 216. 
6 

Whence I = 60, 

and — = 48. 

5 

Therefore the area of the rectan- 
gle is 2880 square centimeters. 



Then 



'5. Let n = the number. 
4 + n_ n 

Whence n = 10. 

6. Let n, n + 1, and n + 2 repre- 
sent the numbers. 

Then 3n = n + l + n + 2 

4 3 

Whence n = 12. 

7. Let n, n + 2, and n + 4 repre- 
sent the numbers. 



Then 



n 
11 

Whence n 

n + 2 

and n + 4 



8. If 
then 



n 
10 + n 



17 + n 
Whence n 

9. Let g 
Then 42-p 
0-(42-flr) 



n + 2 + n-f 4 

24 
33, 
35, 
87. 

the number, 
5 

7' 



and 



6 



Whence g 
and 42 — g 

10. Let n 

mv 3n-4 
Then : — 

Whence 



the greater part. 

the less, 

1 

3' 

22, 
20. 

the number. 
6n — 4 



n=12. 



11. Let g 
Then 112 -g 
112 -g 



and 



9 



Whence g 
and 112 - g 

12. Let n 
Then 24 — n 

and 

n - (24 - n) 

n + 24-n 
Whence n 
and 24 — n 

13. Let n 

Then ?I±I5 
2n 

Whence n 



the greater part. 

the less, 

2 

9 
= 91ft, 

= 20j«r. 

= one number. 
= the other, 

= n-(24-n)-3f 

= 14, 
= 10. 

= the number. 

90 + 5n 



3n 



= 9. 
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14. Let 


x — 


B's 


age 


in years. 


15. Let x = B's age in years. 


Then 


6x_ 

2 " 


A's 


age 


in years, 


2x 
Then -— = A's age in years, 

o 


, 6x 
and — 
2 


+ 10 = 


2(x 


+ 10). 


and ^ -14 = -(x-14). 
3 2 ' 


Whence 


x = 


20, 






Whence x = 42, 


and 


6x__ 

2 " 


60. 






2x 
and — = 28. 
3 


16. Let 








x = 


B's age in years. 


Then 








x + 16 = 


A's age in years, 


and 








x-8 = 


3 (x + 16 _ 8 ). 


Whence 








x = 


32, 


and 








x + 16 = 


48. 


17. Let 








X — 


the number of moons of Uranus. 


Then 








x + 4 = 


the number of moons of Jupiter, 



and 



2 x + 2 = the number of moons of Saturn, 

x — 2 = the number of moons of Mars, 

x — 2 

= the number of moons of Neptune. 



x — 2 
Then x + x + 4 + 2x + 2 + x-2 + =26. 



Whence 



and 



x = 4, 
x + 4 = 8, 2x + 2 = 10, x-2 = 2, 
x-2 



18. Let 




x = the other base of the trapezoid in meters. 


Then 




8 • 30 _ (8 + x) 10 
2 2 


Whence 




x = 16. 


19. Let 




d = the distance to the target in feet. 


Then 


d 
1100 


+ d =3. 
1926 


Whence 




d = 2100, 


and 




ttM = H- 



Therefore |f seconds is the time the bullet was in the air. 

20. Let v = the velocity of the bullet in feet per second. 

Then 



3 • 2640 3 • 2640 Q _ 



v 



1100 



Whence 



v = 3600. 
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or 



or 



1. 


5 = 1. 

x 


Then 


82 = 6x, 


> 


x = \*. 


2. 


? = *■ 

3x 


Then 


5 = 3x, 




« = |. 


S. ft 


a? 4- = 4 as 



5. 



Then 20x + x - 2 = 16x + 28, 
or x = 6. 

4. 8 *-^-^ = 6. 

4 6 

Then60x-6x + 5-82x=120, 

or x = 6. 

4 12 + x _ 4 
x 3x "8" 
Then x = 0, 

or the equation is " impossible, " for 
division by zero is excluded. 

6 4x Sx 

Then 
lOx - 9x + 15 + 4x - 8 = 0, 
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7. l±^-^±i) = 3J. 

6x x 

Then 

x+5- 15x- 15 = 16x, 
or * = - J. 

8. 6x-4x(8-?) + i = 3. 

Then 

20x-48x + 82 + l = 12, 
7, or x = |. 

3x/10 A 3 ,_ 

9. x ( 4) + 3-= 18, 

5 \x / 5 



or 



« = -!• 



or 



or 



or 



1$. 

Then 

14. 

Then 

15. 

* 

Then 



or 6x - 30 + 12 x + 18 = 90. 
Then x = 6. 

8x-7 

x 



10. 



4x 2 



Then 8x-7 + 14x = 6-4z, 



or 



or 



11. 

■ 

Then 

12. 

Then 



or 



x = J. 
2x-3 

8 + 2x~ * 
2x-8 = 12 + 8x. 
x = -|. 

x - 2 _ 15 
x-3~16* 
16(x-2) = 15(x-3), 
x = - 13. 



— = 0, 

7x + 5 8 

40-7x-6 = 0. 
x = 5. 

3x 2 -7x-4 3 
4x 2 -10x-8~4' 
6x 2 - 14x - 8 = 6x* - 16x - 12, 
x = — 4. 

13 
x-2~ x-3* 
x-S = 3(x-2). 
x = 



i 
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16. — = ^+ X 



x-3 x + 3 x+3 
Then x + 3 = x a - 9x + 18 + x a - 8x. 

Whence x = J or 6. 



17. 



x-3 x-9 



x + 4 x + 6 

or (x - 3) (x + 5) = (x + 4) (x - 9). 

Then x = - 3. 

18. - — - + — — + 2 = 0, 

x+2 x+2 

or x-2 + 4 + 2x + 4 = 0. 

Tben x = - 2. 

Since x = — 2 the equation is "impossible," for division by zero is 
excluded. 



19. 



8x 2 3x-2 



4 x-2 4 

or 3x(x - 2) - 8 = (3x - 2) (x - 2). 

Then x = 6. 

4 3x + 4 x 
x-3 6 2 

or 24 + (8x + 4) (x - 8) = 3x(x - 3). 

Then x = - 8. 

21. £^ + 4 = ^±8, 

x — 6 x — 6 

or 2x + 3 + 4(x-6) = x + 8. 

Then x = 5. 

Since z = 6, the equation is " impossible, " for division by zero is ex- 
cluded. 



22. 



5 _2x+j 



4 41-12 3 

or 3x(x - 3) - 15 = 4(x - 3)(2x + {). 

Then 6x 2 -10x = 0, 

and x = 2 or 0. 

28. + - = 



x + 6 6 x -f 6 
or 5(x - 4) + 7 (x + 6) = 16. 

Then x = 0. 



I 
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z + 4 x_2x + y 



16x-6 6 10 

Then 86x a 4- 42x- 44 = 0, 

or (8x-2)(6x4-H) = 0. 

Therefore x = f or — V. 

4 6 

26. + — ^ — + 48 = 0, 

3x4-6 7x4-14 ' 

or 28 + 16 + 48 • 21 • (x + 2) = 0. 
Then x = -||. 

Ml , 47 -8 ^ 4x~ 6. 10x4-11 

*4x-12 220~"6x-16' * x 4- 8 2x 4- 6 "~ 3x 4- 9 ' 

or 7 (66) + 47 (x - 3) = - 182. or 24x - 18 = (lOx + 11) 2. 

Then x = — 8. Then x = 10. 

8 6 3x 



x-2 x s -26 x s -26 
or 8(x a - 26) = 6(x - 2) + 3x(x - 2). 

Then x = 66. 

1 2 -8 

29. — — 4-— ^-= = -r-^-» 

x - 3 X4-3 x 2 - 9 

or x4-34-2(x-8) = -8. 

Then x = 0. 



80. 



x 4- 2 10 - x a 10 



or 



x —2 4 - x a x a - 4 
x 4- 2 _ x 2 - 20 

x - 2 "~ x a - 4 ' 
or (x 4- 2)(x 4- 2) = x 2 - 20. 

Then x = - 6. 

31 x-4 x-15 _ 2x 2 -10x-l 

x-6 x4-4~ x 2 -x-20 
or (x - 4) (x 4- 4) 4- (x - 16) (x - 6) 

= 2x 2 -10x-l. 



Then 


x = 6. 


82. 


X4-2 x4-3_ 4x4-9 




X4-3 x + 2 x a 4- 6x4- fl 


or 


(x 4- 2) 2 4- (x 4- 3) 2 = 4x 4- 9, 


or 


(x 4- 2) (x 4- 1) = 0. 


Then 


x = -l, 



for — 2 does not satisfy, since division by zero is excluded. 
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1. .3x + 4 = .26. (1) 
[(1) • 100] -5- 30, x=-y. 

2. .16 x - .4 * = 286 x - 2362.6. (1) 
[(1) • 100, collected] -f- - 28,626, x = 10. 

8. 1.3 x + 8.24 = - 6.26 - 3.2 x. (1) 

[(1) • 100, collected] -4- 450, x = - 3. 

4. 3x - 1.246 x + .6x = 1.6 + .356x. (1) 

[(1) • 1000, collected] •*- 2000, x = .76. 

6. 3.5x + . 0664 -.lx = 4.9128 -.02x. (1) 

[(1) • 10,000, collected] h- 34,200, x = 1.42. 

6. .12(2x + .06) - .16(1.6x - 2) = 0.246. (1) 

.24x + .006 - .226x + .30 = .246. (2) 

[(2) • 1000, collected] -5-16, x = - 4. 

7 .01* + .003 + -02* + .0008 = ^ (1) 

(i). 10,000, " ^±^ + ?o^ ==17> (2) 

[(2) • 42] -=- 1900, x = .24. 

.3(x + 5) 4(.26x -.36) _ 14.325 m 

8 ' "8 7 "~M" W 

m inoo 30 °(* + 5 > 4(250x- 350) _ 14325 

(1).1000, --gj— « 

[(2) -*- 66] -*- - 5900, x = }. 



0.5(6 -.2x) ,3(.4x-3) _ 6 
.80 .16 ~ 

100 (numerator and denominator of each fraction), 
5(60 -2x) 3(4x-30) 



(1) 



= 5. (2) 

80 16 ' 

(2) • 80 and solved gives x = 6. 

10. .32x .045x = 

.05 .125 v ' 

(First numerator and denominator) • 100, and (second numerator and 
denominator) • 1000, 

*± + **? = 13.52. (2) 

6 125 v ' 

[(2) . (126)] -4- 845, x = 2. 
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11. 



33 



+ 



3.76 



= 0. 



x+6 .6(x-8.6) 
(Numerator and denominator of second fraction) • 100, 

-g-+ m = 0. 

z + 6 6(103-86) 
[(2) • (x + 6) (lOx - 86) • 6] -*- 2026, x = 6. 



(1) 



(2) 



1. 
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6cx-8c a = 4c a -cx. 4. 

6cx = 12c a . 
Therefore x = 2 c. 

2. 2(x + l)-4fc = 2. 

2x = 4fc. 
Therefore z = 2k. 

3. 3(2x-a) = 2(x-2a). 

6x — 3a = 2x-4a. 

Therefore x = 

4 



Therefore 
5. 

Therefore 
6. 



ax + bx = a? + ab. 

x(a + b) = a(a + b). 

x = a. 

ex + ft 2 = bx + be. 

x(c-6) = 6(c-6). 

x = 6. 



mx -f n a = m a — nx. 
x(wi + n) = (m a — n 2 ). 
Therefore x = m — n. 

7. 6ac + cx + 4a a = 2ax + 3c a + 2ca. 

x(c-2a) = 8c(c- 2a) + 2a(c-2a). 
Therefore x = 3 c + 2 a. 

8. 6ax-6a 2 + 66 a = 7a& + 3&x. 

x (6 a - 3 6) = (6 a - 3 6) (a + 2 6) . 



Therefore 



9. 

Therefore 
10. 

Therefore 
11. 

Therefore 
12. 



x 

2a 
x 

3ao 



6. 
2a6. 



x = a + 26. 



13. 



- + - = a + 6. 
a 6 



a 



x 

x 

3a 



= a. 



x(a + b) 
Therefore x 



x 2x 
4a + 6a 

x 

4a ,4a 
3x x 
8a + 24a 
Therefore x 



36. 
6 

— • 

4 
6x. 

2 a. 

3 , 6a 

— -4 . 

2 6x 
9x + 6 a. 
8 a. 



14. 



c a 
c 

X 



— x (c + d) 
Therefore x 



15. - a ^_4& a 
26 

z(a*-4P) 
Therefore x 



o&(a + 6). 
ab. 

?+* 

c — d. 



26x 



-a 2 . 



a 
-2a6(a 2 
-2ao. 



-4a 2 ). 
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16. ? + ^l^_3c = -4: 

c 3 

x(3-2c)=-4c(8-2c). 

Therefore x = — 4 c. 

35 X JJ 

17. -H |- ac = 6c + a6 H 

a c 6 

x (be + ab — ac) = a6c (6c + o6 — oc). 

Therefore x = a6c. 

1ft 36 + 4x 36-f 2x 1 

10. — — — — — H — — • 

56 46 20 

26x = 6-27 6. 
Therefore x = — 6. 

19 . ™^( x -*J*) = ab («_>\ 

2 6 \ 3 / \2 6/ 

Sax - 66x = 6a a 6 - 606 s . 
Therefore x = a6. 

„ 2x-36 , 2/3x \ , _ , 96 4a 

a 6 \ 2 / a 6 

x(3a + 26) = 6a 2 - 5a6 - 66 s . 
Therefore x = 2 a - 3 6. 

21. 



Therefore 



X — 


Wl* 


n 


X — 


w 2 


7» 


x(m- 


-n) = 


m 8 — n 8 . 




x = 


m 2 +4»n + w 2 . 


X 

c 


d_ 
c 


* + 2c 
d 3 * 



x (d - c) = d 2 - 3 cd + 2 c a . 
Therefore x = d — 2 c. 

23. — »— + 3 + 3o ± 9 = 

6(6 -x) a(6-x) 2a6 
2a6 + 66 + 3a6 + 96-3ax-9x = 0. 

Therefore x = — 

3 

24 c a _ c 2 — ac + 2 a 2 

a (x + c) c(z — a)~~ 2 ac (x — a) 
2 c*x - 2 ac 2 + 2 a^ + 2 a^ = c*x - acx + 2 a*x + c 8 - ac 2 + 2 a^. 

x (c + a) = c 2 + ac. 
Therefore x = c. 



132 FIRST COURSE IN ALGEBRA 

26. 

Therefore 



Therefore 
27. 

Therefore 



1 

ab 


4-1- 


ab 1 
x a&x~~ 


0. 




x + abx- 


- cW + 1 = 


0. 








x = 


afc- 


-1. 






a* 6« 
ox ax 


l - + 

a 


1 

— • 

6 






a» + &» = 


x(a 


+ 6). 






x = 


a a - 


-06 + & 2 . 


c a 
ax' 


ex 


3c-8d 

X 


c — 
cd 


(2 

— — • 






x(c-d") = 


c«- 


■8c2d + 3cd* + d« 






« = 


C a - 


2cd + cP. 




a 4-x a— x 


2 





Whence 



6 + x o-x x s - o 2 
(a + x) (6 - x) - (a - x) (6 + x) = - 2. 

1 



x = 

— a 



a — b 

x 



a — b 

4-1 



z + a a a 4- a& 4- 1 

a — 6 

x-gg + oo 2 

x + a 2 - ao ~" a 2 4- a6 4- 1 
2a a 4- 2o6x + 2x = 2x + 2 a* - 2ao, 
or ax -f ox = a — b. 

a — b 



Therefore 



x = 



a + 6 



a x 

a 3 4a -6.x 



3 2 
3a+2x 7a 



= -7, 



2a-3x 2(2a-3x) 
or (3a + 2x)2 + 7a = -14(2a-3x). 

41a 



Therefore 



x = 



38 

81 a 2 -hoc 2cx(a + c) _ gg-f 2ac + c a 

x + 3c x 2 4-6cx4-6c 2 ~~ x + 2c 
(a a + ac)(x 4- 2c) 4- 2acx 4- 2c*x = (a a 4- 2ac 4- c a )(x 4- 3c). 
Therefore x = a + 3c. 
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Page 167 

1. Solve for R,K=2vRH. „ _ . . _ Wi L\ 

tt ' 11. Solve for TF a , =± = •=*• 

, a = ~~iT~ ' 

2. Solve for a, J. = — . x 

2 12. Solve f or r and t, ^ = P(l + ft). 

a = 



b 



A-P . A-P 
r = 1 i = 

Pt Pr 



3. Solve for R, C = 2irB. rr P- 

^ 13. Solve for P a ,^ = ^. 

4. Solve for r and t, d = rt. V% 

d . d n ( a 4. a 

-«,• ,-« 2) 28,2s — an 

5. Solve for a and A, —■ = — — . n, = , l = 



i 360 a + l n 

a "" 360 ' ~~ j) *'• Solve for a, I, and r, 8 = 



rl — a 



6. Solve for C, — = -. fl + „ _ f 



c = mi 



r-1 
ri + 8 — rs, 

/> _1_ via — A 



r 



D 8 — a 

r = 

7. Solve for r, C = 



r = 



E — CR !•• Solve for 0, — - = - • 



8. Solve for r and n, C = 



180 w 
E ""180* 



6 = 



R + nr 17. Solve for t u 

E — CR IS — CR 

r = — » n = 



^1 = ^0(1 + . 00366 ti). 



Cn Cr __ Fi - To 

^01^ j^» »•« * .00365 Fo 

9. Solve for r and n, C = ° 

ne-CR IB. Solve for b*, A = * - 

r = » 2 

CE ** = a 



71 = 



10. Solve for F, C = | (F - 32). 19# Solve for *' & = 

F=^ + 32. 



a x 



c — x 



5 a + 6 
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90. Solve for F, Di, and Do, — = h — 

F D\ 2) 



F = 



AA> 



Z>i = 



FDc 



D« = 



FDx 



D t + Do Do - F Di-F 

21. C (k - <x)H c + JFcft, - ti) = TT A (t, - k). 

Find the value of tm in the preceding equation, when C = 80, t\ = 20, 
ts = 99, H e = .09, TT C = 1000, and W h = 800. 
*m = 64.9+. 

22. C(k - t^Hc + TT(t* - k) = 7(* - t^Hi. 

Solve the preceding equation for t, when C = 80, U* = 64, k, = 18, 
IT C = .09, JF = 100, 1=440, andtf/=.ll. 
* = 188.7+. 



1. Let 

Then 
Whence 

2. Let 
Then 
Whence 

8. Let 

Then 
and 

Whence 
and 

4. Let 
Then 

and 

Whence 
and 

5. Let 
Then 

or 
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6 — the weight of B in pounds. 
4 • 96 = 6 • 6. 
6=64. 

a = the distance in feet of A from the fulcrum. 
100 • a = 6| • 120. 
a = 8. 

a = the distance in feet of A from the fulcrum. 
9 — a = the distance in feet of B from the fulcrum, 
126.a=100.(9-a). 

a = 4, 
9 - a = 6. 

a = the weight in pounds of A. 
210 — a = the weight in pounds of B, 
3$a=6(210-a). 
a = 120, 
6 = 90. 

x = C's distance in feet from the fulcrum. 
108 • x = 90 • 4 + 60 • 3, 
x= 6. 



1. Let 
Then 



and 



Page 169 

x = the greater part. 
300 — x = the less part, 
x 



300 -x 



= 5. 



TEACHERS' EDITION 



135 



Whence 
and 

2. Let 
Then 

and 

Whence 
and 

8. Let 

Then 
and 

Whence 
and 

4. Let 

Then 
and 

Whence 
and 

6. Let 
Then 

and 

Whence 
and 

7. Let 
Then 

and 

Whence 
and . 

8. Let 

Then 
and 

Whence 
and 

9. Let 

Then 



x = 260, 
300 - x = 60. 



x 

60-x 

2x 

3 

x 

60-x 

x 

46 -x 

$x + |(46-x) 

x 

46 -x 

x 
|x 

X 
— X 



9 
126 -g 

9 
126 -g 

9 
126 -g 



the greater part, 
the less part, 

?(60-x). 

31tt. 
28A- 

the greater part. 

the leas part, 

24. 

27, 

18. 

the less part, 
the greater part, 

id-*). 

ih 

ih 

the greater part, 
the less part, 
7 



= 6 + 

= 109, 
= 17. 



126 -g 



1006 
1906 



the less number, 
the greater number, 
16 



I 



= 41 + 



I 



J = 



46, 
1906 - I = 1861. 



9 
t-9 

9(i-9) 

9 

\-9 



the greater part, 
the less part, 

9 2 ~h 
1 or - J, 

$ or | respectively. 



x = one part. 
71 — x = the other part, 
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and 

Whence 
and 

10. Let 
Then 
Therefore 

11. Let 
Then 

Therefore 

12. Let 
Then 
Therefore 

13. Let 

Then 
and .05(8100 

Whence 
and 



40-^ 
3 

x 

71-3 

X 

z 
z 

m 

2m 

~T 

m 

m 
m-8 



= 71-x-16. 

45, 
26. 

= the boy's age in years. 
= j(x + 12). 
= 8. 

= the man's age in years. 

= ?(ro-30). 
5 

= 67J. 

the man's age in years. 
m + 12 



6 



8 



m = 68. 



x 
3100 -x 
x)- .06x 

z 
3100 -x 



14. Let 

Then 
and .05 n 

Whence 
and 



n 

6360 -n 

.00 (6360 -n) 

n 

5360 - n 



15. Let n 

Then 3880 - n 

and .04 n + .06 (3880 - n) 

Whence n 

and 3880 - n 



the number of dollars invested at 6%. 

the number of dollars invested at 5%, 

18.60. 

1240, 

1860. 

the number of dollars invested at 5%. 

the number of dollars invested at 6%, 

63.40. 

3500, 

1860. 

the number of dollars invested at 4%. 

the number of dollars invested at 6%, 

171.20. 

3080, 

800. 



16. Let 




n = the number of quarters 


Then 




80 — n = the number of nickels, 


and 


26 n 


+ 5 (80 - n) = 1600. 


Whence 




n = 60, 


and 




80 - n = 20. 


17. Let 




n = the number of quarters. 


Then 




28 — n = the number of dimes, 
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and 

Whence 
and 



25n + 10(28-n) = 506. 

n = 16, 
28 - n = 13. 



18. Let n, n 4- 2, and n + 4 represent the required numbers. 



Then 
Whence 



and 



2L = -(» + 2)(* + 4)-ll. 

n + 2 = 8, 
n + 4 = 10. 



19. Let n, n -f 1, and n + 3 represent the required numbers. 



Then 
Whence 

and - 

20. Let 
Then 

and 

Whence 
and 

21. Let 
Then 

and 

Whence 
and 

22. Let 

Then 
Whence 



16 n 2 16 



I. Let 

Then 
and 

Whence 
and 



9 

n 

n + 1 

n + 3 

m 

4m 

4 m 2 

m 
4m 

m 
6m 



2 
5w 2 
2 
m 

5)72 

~2~ 



= -r-(* + l)(n + 8)-2864. 
y 

402, 

403, 

405. 

the number of meters in width, 
the number of meters in length, 
(4m - 4) (m + f)- 11. 

= 81, 
34. 

the number of meters in width. 
; the number of meters in length, 

^ + 6 )(m-4) + 50. 

6, 
16. 



8 = the number of meters in the side of 
the square. 
20-s 2 = 80-4*. 
s=16. 

w = the width in yards. 
2 w = the length in yards, 
60-6w = 15. 2w> 2 . 

w = 10, 
2 w = 20. 
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94. Let 

Then 

and („, + 4)(^ + 4\ 

Whence 
and 



w 
5to 
~2~ 

6w» 
2 

to 
6 w 

T 



26. Let a 

Then s + 2 J and $ — 2 J represent 
respectively. 



Hence 
Therefore 

and 
96. Let 

Then 
Whence 

28. Let 

Then 
Whence 

29. Let 

Then 
Whence 

80. Let 

Then 
Whence 

81. Let 

Then 
Whence 



8* 

$ 
« + 2J 
a -2J 



= the width in inches. 
= the length in inches, 

= 128. 
= 8, 
= 20. 

= the side of the square in yards, 
the length and width of the rectangle 

= (* + 2j)(a-i). 
= 26, 
= 27j, 
= 22}. 



n = the number of apples bought. 



n 4 4n 3 
4 

6 3 6 4 



n?-76. 
2 



n = 120. 



! + i 

6 16 



16 2 

2- + 14 + 7 



_5 
24 



6 

7 



6^ 
14 



n = the number of days required for 

both. 
1 

n 
n=j. 

n = the number of days required for all 

three. 
1 

n 

n = J. 

x = the number of days required by B 

alone. 
1 

^ • 

x 
12. 

the number of days required by C 
alone. 

?-! 
7~x* 

x = 4$. 



1_ 
8~ 

x = 

x = 
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. Let 

Then 

Whence 

85. Let 

Then 
Whence 

86. Let 

Then 

and 

Whence 
and 

87. Let 
Then 
Whence 

88. Let 
Then 

Whence 

89. Let 
Then 

and 

Whence 
and 



n = the number of days they work to- 
gether. 



12 12 16 

n= 6. 

r = the rate of automobile in miles per 
hour. 
10-6} = r4. 
r = 14*. 

r = the rate of A in miles per hour, 
r + 3 = the rate of B in miles per hour, 
64 _ 72 

r ~r + 8* 
r = 9, 
r + S = 12. 

t = the required time in hours. 

4J . t + 10J (t - 2}) = 40. 

t = 4A- 

r = the rate of return in miles per hour. 

» + £ = «. 

8 r 

r=10. 

t = A's time of actual traveling in hours. 
t — } = B's time of actual traveling in hours, 
9t+'l2(t-J) = 160. 

1 = 8, 
t - ! = 6}. 



Therefore A's distance is 72 miles and B's 78 miles. 



40. Let 
Then 

and - 

Whence 
and 



r = B's rate in miles per hour. 

7r 

— = A's rate in miles per hour, 
2 ^ ' 

7r 



8r + 8— = 126. 
2 

r = 3i, 

7r 

— = 124. 
2 * 



41. From Hint. 6 (4J - x) = 3 (4 J + x). 

Whence x = 1^, 

or the rate of the current is 1^ miles per hour. 
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42. Let 


d = the distance in miles upstream. 


Then 


d d 

+ =12. 
4-2 4+2 


Whence 


d = 18. 


48. Let 


t = the time, in hours, for the return. 


Then 


13 — t = the time, in hours, going, 


and 


(4J + 2J)(13-0 = (4J-2J)«. 


Whence 


' = »!, 


and 


13 - t = 3|. 


44. 


5x 2 - 7x-6 = 


becomes 


(5x + 3)(x-2) = 0. 


Whence 


x = 2, or - {, 


and 


x + 1 = 3, or i . 


The second set of values is rejected. 


45. Let 


x = the number of days required by B 




alone. 


Then 


x + 2 = the number of days required by A 




alone, 


and 


1 , i _* 

x x -1- 2 12 ' 


or 


(x-4)(5x + 6) = 0. 


Whence 


x = 4, or - $ , 


and 


x + 2 = 6, or i. 



The second set of values is rejected. 



46. Let 

Then 

Whence 

Then 

and 

47. Let 

Then 

and 

or 

Whence 
and 



r = the rate downstream in miles per 
hour. 

12 + 12 = 6. 

2J r 

r = 5. 

5-21 

— — - = 1J, the rate of the current, 

2J + \\ = 3J, the rate in still water. 

x = the number of sheep bought. 
x — 2 = the number of sheep sold, 

2, 



96 
x 



100 



x-2 
(x-12)(x + 8) = 0. 

x = 12, or - 8, 
x - 2 = 10, or - 10. 



The second set of values is rejected. 
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48. Let 
Then 

and 

or 

Whence 
and 

49. Let 
Then 

and 

or 

Whence 
and 

The second 

60. Let 

Then 

and 

or 

Whence 
and 

The second 

51. Let 
Then 

and 

or 

Whence 
and 

The second 

52. Let 

Then 

and 

or 

Whence 
and 
The second 



n = the number of yards bought, 
n — 4 = the number of yards sold, 
64 _ 72 
n n — 4 
(x - 16) (x + 8) = 0. 
n=16, 
f| = 4, the cost in dollars per yard. 

r = the rate going in miles per hour, 
r + 5 = the rate returning in miles per hour, 
100 100 
r r +6~ ' 
(r + 25) (r - 20) = 0. 

r = 20, or - 25, 
r + 6 = 25, or - 20. 
set of values is rejected. 

r = the rate going in miles per hour. 

r + 4 = the rate returning in miles per hour, 

120 120 
= 5, 

r r + 4 

(r+12)(r-8) = 0. 

r = 8, or - 12, 
r + 4 = 12, or - 8. 
set of values is rejected. 

r = the rate of slower automobile in 

miles per hour. 

r + 2 = the rate of faster automobile in 

miles per hour, • 
72 72 1 

r r + 2~2* 

(r + 18) (r - 16) = 0. 

r = 16, or - 18, 

r + 2 = 18, or - 16. 

set of values is rejected. 

r = A's rate in miles per hour. 

r + 4 = B's rate in miles per hour, 

72_ 72 
— — — — -t- o, 
r r + 4 

(r + 12) (r - 8) = 0. 

r = 8, or - 12, 

r -f 4 = 12, or - 8. 

set of values is rejected. 
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53. Let r = the rate of B in miles per hour. 

Then r + 1 = the rate of A in miles per hour, 

172 - 28 

2 100 



and 2 + 



r + 1 



^ 72 100 
or 2 + — = 



r r + 1 
or (r_4)(r-9) = 0. 

Whence r = 9 or 4, 

and r + 1 = 10 or 6 respectively. 



Page 177 

l^ = !ri 6.8i:5$ = ¥ = J . 

2. 10 : 6 = Jf =2. * 8 J^ * 

16 a 2 

3. 16a 2 :8ou= — — = 2a. e. 3 days : 9 hours = V = 8 - 

4. 3A : 3J = — = I- 7 ' 15 ° P° unds : 1 ton = *^°* = A 
8.(^-^:(» + y ) = (Z + y) i ai " y) = »-y- 

9. (a 8 + &*) : (a + *>) = a + , = a 2 - aft + & 2 . 

(q + l)(a-l) 

a 

2x 2 + l 
/ 1\ /. 1\ 2x 2 + l 4z*-l & 

x* 

X 2 



2x 2 -l 



12. 



1 1 Lzi = x-2. 



x _3 x 2 -6x + 6 



(x - 2) (x - 3) 

x2 — xy + 2/ 2 ^ 
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i4. / x g y*\ : (i y) = ( x8 - v*) : ( x -v \ = ( x -v) (* a + w + 

\ x/'\ x) x \ x ) x-y 

= x 2 + xy + y» 

»-(7-'>(S^ + s)=( !S f £ )'( ?i± ^^) 



y«) 



(4 + x)(4-x) 
x x*(4 - x) 

"" (4 + x) (6 + x) "~ 6 + x 
x* 

16. Let 2 x = one part. and 6x = the third part 

Then 3 x = the other part. .-. 4x + 5x + 6x = 136, 

.-. 2x + 3x = 40, or x = 9, 

or x = 8, 4x = 36, 

2x = 16, 5x = 45, 

and 3x = 24. and 6x = 54. 



17. Let 


5 x = one 


part. 


21. Let x = the number. 


Then 


3 x = the other part. 


Then 5 + *- 21 . 


.-. 3 a 


; + 5x= 16, 




8+1 28 


or 


x=2, 




Transposing, 




6x = 10, 




7x = 28, 


and 


3x = 6. 




or x = 4. 


18. Let 


3 x = one 


part. 


22. Let x = the number, 


Then 


11 x = the other part. 


™ 13 - x 2 
Then = - • 


.-. 3x 


+ llx = 84, 




27 -x 9 


or 


x = 6, 




Transposing, 




3x= 18, 




- 7 x = - 63, 


and 


llx = 66. 




or x = 9. 



19. Let 2 x = the first part. 
Then 3 x = the second part, 

and 4 x = the third part. 

.-. 2x + 3x + 4x = 36, 
or x = 4, 

2x = 8, 
3x = 12, 
and 4 x = 16. 

4 x = the first part. 
6 x = the second part, 



Let 
Then 



4 + 2 a _ 16 4- 24 a + 8 a 2 
' 4 + 3a~ (4 + 3a)(4 + 4a)' 
4 + 3a_ 16 + 24a + 9a 2 
4-Ma~ (4 + 4a)(4 + 3a)' 
The second is the greater. 

^ a 4- 46 a 2 + lla6 + 28&2 
24. = » 

a + 56 (a + 56)(a + 7 6) 

a + 66 _ a 2 + lla6 + 306 2 
a + 76~~ (a + 7 6)(a + 56)' 
The second is the greater. 



25. It is increased. 
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Page 179 (First set) 



1. - = -. .-. x = 8. 
4 x 



.: x = 28. 



4_16 

8. - = -• .-. x = 71. 

2 5 * 

4. 8 : x = 7 : 9. .-. x = 3f . 

5. X:4 = 3:6. .\ x = 2. 

4 1 2 

6. - = 2 : - • .«.« = -. 

3 x 3 



* 2_x 8 

8 4 8 



fl 2 8J 5 

8. -= -*. .-. x = — 
14 12 



1 8 

9. -:2 = 3:4§. .-. x = - 



10. - = - . 
b x 

11. " = £. 
b l 



6c 



x = 



a 
X = bc 



12. 



a 
x 2 



- : a 8 . .-. x = a 4 . 

x 



18. 4:8J=3:X-3. .-.at =6}. 
14. 6 : x - 8 = 7 : 2x + 6. .-. x = - 17. 



Page 179 (Second set) 



1. m 2 = 1 • 4, or m = ± 2. 

2. m a = 4 • 9, or m = ± 6. 
8. m 2 = 16 • 4, or m = ± 8. 

4. m 2 = 3 • 12, orw = ± 6. 

5. m 2 = (a - b) 2 • 4, or 

m = ± 2 (a — 6). 

6. m 2 = J • |, or m = ± J. 

7. m 2 = J- jV, or m = ± J. 

8. m 2 = ,orm = ± 

a 8 ax 2 

9. 1 : 4 = 4 : t, or * = 16. 
4 : 9 = 9 : t, or < = 20J. 
16:4 = 4:«, or * = 1. 

3 : 12 = 12 : t, or t = 48. 
(a - 6) 2 : 4 = 4 : t, 

16 



_6_ 

cSx 



or 



t = 



(a - 6)' 



i 

i 

10. 1 

11. 4 

12. 7 

13. 5 



J = J : *, or t = ^. 

2 = 3:/, or/=6. 

6 = 6:/, or/=^. 

14 = 6:/, or/=10. 

10 - - 12a 

12 = a:/, or/= — — . 



14. 7:21x = 6x:/, or/=18x 2 . 

15. a : a 2 = a 8 :/, or/= a 4 . 

16. a 8 : a 6 = a 4 :/, or / = a 6 . 

17. (a + &) : (a - 6) = (a 2 - b 2 ) :/, 
or 
a-6 1 



18. 



or 



a + 6 
/ = 2. 



/=(a-6) 2 . 
= (a 2 -o»):/, 
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6:3 = 4:2. 



1. 3:6 = 2:4; 3:2 = 6:4 

2. 5 : 10 = 3 : 6 ; 10 : 5 = 6 : 3 ; 10 : 6 = 5 : 3. 
8. 3:2 = x:6; 2:3 = 6:x; 3:x = 2:6. 

4. a:b = c.d; a:c = b:d; b : a = d : c. 

5. a-6:2 = 3:a-f&; 2:a-6 = a + 6:3; a-6:3 = 2:a-f&. 
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6. a + 6:a + 2 = a + 3:a-6; a + 2:a + 6 = a — b : a + 3 ; 



a + 6:a + 3 = a + 2:a 


-b. 






7. a — 6 : 2 = 8 : a + &. 






17. mn :xy = z.p. 


8. a — 6 : 8 = 6 : a — 6. 






18. a : a + b = 1 : 6. 


9. a -2: 4=2: a -8. 






19. 5 : 3 = 4 : x. 


10. a — 4:a + & = a + 6:a 


-3. 




80. 4:9 = 7 :x. 


11. a — 3:a — 2 = a — 8:a 


-3. 




21. c :b = a:x. 


12. x-2y:a + 66 






22. p : 9 = r : x. 


= a + 56:x — 


2y. 




28. ac : 6 = d : x. 


18. x : 2 = 2 : y. 






24. a : 1 = 1 : x. 


14. x : 3 = 1 : y. 






25. C : a — b : X. 


15. a : 1 = 1 : 6. 






26. y : y + 1 = 1 : x. 


16. ab : d = e : c. 






27. i = I. 


28.1 = ?. 31.? = ?. 
x y 4 3 

29.1 = ?. 32.? = ! 
6 x 3 a 

80.? = !. 88.*=^. 

a 6 P Wi 




84. 
35. 


V 2 P l 1 

V l P 2 36.2 = ?. 

1 1 

1 X 

3 2 ^i"Vr 2 



6. 

7. 
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2. H = H- 3 x 

o + x 3 g M + M _ S? + fl| 

8, -^T"-2' ^i S? 

-J._- L 2 # :i?_zi?. a ~ g _ - 1 . !__ /-» 
~3~ ~~ 6 ' 12 ~~ 24 ; x ~~ 2 ' 3 ~ x 

JL — .12-. 16 - 82 « + x _ 3 7_ /+x 
ITl" _2 J -8~-16 ; a-x~ -1' 1 ""/-*" 

a c -* -r, a c 



8 - If s=i- 9If »=«■ 

6 a* , 6 a* 

then - = - » then 



» 



a c a c 

and - + 1 = - + 1 . and 1 — = 1 

a c a c 

Whence = Whence = * 

a c a c 

«^t*« c 4 . 2a 2c __, 2a + 6 2c + a* 

10. If - = - , then — = — • Whence — - — = — 

d o d o a 
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i-s- 

*u a c 
then — - = 

3d 3d 

„ a + 36 c + 3d 

Whence 



or 



36 3d 

a-f 36 _ c + 3d 

6~~ ~~ d 



to ' 3x + 4 3 + 2 6x + 3 2a + 6 

3x-4 3-2 6x-3 2o-6 

,™ 6x 6 „,, 12 x4a 

Then — = -, Then — - = — , 

8 4 6 26 

or x = 2. ^ m a 

or x = - • 

6 
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1. From } = I = ft, T » T = J, etc. 

• ™ 12 36 3 + 36 1 A 

2. From - = — = — — , — — = - , etc. 

a 2 a 3<z6 3a + 3a6 a 

3. From }= f = }},]} = |, etc. 

. „ 1 a 6 l+a+6 1 

4. From = = — , = , etc. 

x — y ax — ay ox — by (x — y) (1 + a + 6) x — y 

5 - i = A = A = 1- Also l = A = A = ii = i- The perimeters are 
in the same ratio as the corresponding sides. 

a c € a c c 

6. - = - = -. Multiply both terms of - by 2, of - by 8, and of — by 4. 
b d f b d f 

Then use (10) on p. 183 in text, which gives 

2a + 3c + 4c a c e 



26 + 3d + 4/ b d f 
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« _. a 4 . a 4 A , 4 4 

1. If - = - and - = - , then - = - , or x = ± 1. 

6 x 6 1 x 1 

x x 

n _. a0,ol A . 91 

2. If - = - and - = - , then - = - » or y = ± 3. 

6 y 6 1 y 1 



y y 

3. If £ = I and ? = ?, then, by dividing, ? = g. 
= a an r 7 ' then ' by multi P lvin g» f = y • 
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5. Let the parts of 12 be x and 
12 — x respectively. 

J^_ x 
10 ~~ 



Then — = 



or 



12 -x 
x = 6J, and 12-x = 6J. 



and 



or 



6. Let p = one part. 

Then 21 — p = the other part, 
p _18 
21-p~~24' 
j> = 9, and 21 -p = 12. 



7. Let 
Then 



or 



h = the height of the pole in feet. 
Jjj:ft=ii:80, 
A = 72. 



8. Let x and Xi be the required sides respectively. 



Then 
Clearing, 



15 



Also 



10__ 
12 ~ x * 
10x=180. 
x = 18. 

H = H = H=^* = I- 

Therefore they have the same ratio. 



1020 

12 ~ x x ' 
Clearing, 10xi = 240. 



xi = 24. 



9. Let x, Xi, and x? be the required sides respectively. 



Then 



9 

x 



9+10+17 36 



108 



108 



1 
3 



Clearing, 108 = 4 x. 
x = 27. 



10-1 
x7~3' 
30 = xi. 



10. (a) 

Substituting, 
Clearing, 

Substituting, 



AD AE 



DB 
6 
4 



EC 
10 



EC 
6EC = 40. 
EC = 6|. 

AD DE 



AB 

8 



BC 
6 



8 + 4 
Clearing, 8 BC = 72. £C = 9. 



Substituting, 
Clearing, 

(d) 

Substituting, 
Clearing, 



171 
x 2 "3* 
51 = x 2 . 

AD AE 



AB 

8 



^1C 
AE 



8 + 4 10 
80 = 12 AE. 
AE=6$. 

AD AE 



AC 
AE 



AB 
10 

16 """16 
AE = 10. 



11. (a) 






Subst., — 
' 10 

Clearing, 120 

HF 




FG-RK HF-HR 



HF 



RF 



10 
20 RF. 



RF=2. 
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FG HR + RF 



FG HK + KG 



w RK HR 


v ' RK HK 


Substituting, — = 

*' 16 HR 


c ., .. . . 18 KH + 4 
Substituting, — = — — — 


Clearing, 20 HR = 16HR + 90. 


Clearing, 18 HK = l&HK + 60 


Transposing, bHR = 00. 


Transposing, $HK = 60. 


HR = 18. 


HK = 20. 


12. Let x - 


= the third side of the triangle. 


Then — = 

24 


12 

X 


Clearing, x = 


= 24. 



Therefore the third side of the triangle is 24 centimeters. 



13. Let x, Xi, and x 2 be the required lengths in centimeters. 

5 _ x A-£l A-^! 

10 ""16' 12 ""10* 16~12* 

x = 8. X\ = 5. Xi = 6. 



Then 



14. (a) 

Substituting, 
Clearing, 



AD BD 



BD 

6 

9 DC 
DC 



DC 

6 
DC 

36. 

4. 



Substituting, 
Clearing, 



AD BD 



BD 

4 

64 
52) 



DO 

_BD_ 

20-4 



BD\ 

S. 



15. (a) 

Substituting, 
Clearing, 



AD 


CD 


CD~ 


BD 


2 


CD 


CD 


18 



(6) 
Substituting, 



AD CD 



CD 
AD 



BD 



8 



8 



86 = CD 
CD = 6. 



Clearing, MAD- AD* 

2D 2 -34 AD + 64 

(AD - 32) (AD - 2) 

AD 



S4- AD 

64. 

0. 
0. 
32,2. 



16. 

Substituting, 
Clearing, 



DC 
BE 

480 _ 8 

420 ~~ 7 

SAB 

AB 



AB+BC 

AB 
AB+ 160 

AB 
7^45 + 1120. 
1120. 



Therefore the computed value of AB was 1120 feet. 
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17. Let x, Xi, and x 2 be the sides of the second triangle respectively. 



Then 



18. Let 

Then 
Therefore 



46 11 



45 10 



45 45 - 11 - 19 



135 

x 



135 
Xs = 45. 



Xa 



or 



and 



x 135 Xi 

33. Xi = 57. 

2 x = the rate of the first man in miles per hour. 
3x = the rate of the second man in miles per hoar. 
10x+ 15x= 100, 
x = 4, 
2x = 8, 
3x = 12. 



19. Let 

Then 

Also 
Therefore 

Therefore 



7x-f8x 



7 x = the amount A contributed. 
8x = the amount B contributed. 

, or 5 x = the amount each ate. 



or 
and 



7x — 5x, or 2x 

8x — 5x, or 3x 

2x + 3x 

x 

2x 

3x 



the amount A should be paid for. 
the amount B should be paid for. 
30, 

12 dollars, 
18 dollars. 



20. From February 21 to March 28 is 35 days. 

true number of minutes in a day true number of days 

Now — = — 

false number of minutes in a day false number of days' 

Therefore = — 

35 

Whence 



1450 

x = 34.758 days. 
34.758 days = 34 days, 18 hours, 12+ minutes. 
Therefore the correct time was 10.12 a.m. March 28. 
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1. It begins at 80° and ends at 83°. 

2. The highest temperature recorded is 88° ; the lowest, 54°. 

3. The highest temperature was recorded at 7 p.m. Wednesday. The 
lowest temperature was recorded at 9.30 a.m. Thursday. 

4. The instrument recorded 80° five times, 72° three times, 78° four 
times, and 62° twice. 

5. The 80° records were made at 2 p.m. Wednesday, 10 p.m. Wednes- 
day, 1 p.m. Thursday, 10 p.m. Thursday, 10.30 a.m. Friday. 

The 72° records were made at 1 a.m. Thursday, 9 a.m. Thursday, 11 a.m. 
Thursday. 
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The 78° records were mule at 10.30 p.m. Wednesday, 12.30 p.m. Thurs- 
day, 12 p.m. Thursday, 1 a.m. Friday, 9.30 a.m. Friday. 

The 62° records were made at a.m. Thursday, 8.30 a.m. Thursday. 

6. A graph such as the one here explained might be used as a check 
against the waste of coal in overheating a building when not in actual 
use. It might be used to test the care exercised in keeping a room or a 
car at a uniform temperature. 

Pace 190 

1. The line through 8 seconds cuts the curve 
the line through 3 seconds cuts it at 144 feet, i 
cuts it at 784 feet, the one through 2\ seconds i 
one through 6.2 seconds cuts it at 816 feet. 

2. The line through 400 feet cuts the curve i 
The line through 196 feet cuts the curve a 
The line through 100 feet cuts the curve a 
The line through 25 feet cuts the curve a 
The line through 120 feet cuts the curve a 
The line through 760 feet cute the curve a 

Pago 194 



it a distance of 1024 feet, 
le one through 7 seconds 
jts it at 100 feet, and the 



the line 


or 5 seconds. 


the line 


or 31 seconds. 


the line 


or 2\ seconds. 


the line 


or 1 J seconds. 


the line 


or 2J seconds. 


the line 


or 6} seconds. 
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B. If one coordinate of a point 
is zero, the point is located on 
one of the axes. 

If both are zero, it is located 
at the origin . 



1. 




x + 2y = 


8. 






* 


-2 





1 


2 


4 





V 


5 


<■ 


1 


8 


2 


1 



The points are in a straight line which 
cuts the x-axis at (S, 0) and the fl-axiu 
at (0, 4). 

The graph ofx + 2jf = 8iBa straight 
line which passes through these points. 

No, (4, 4) does not satisfy the equation. The point (4, 4) la not on the 
graph of the equation. If the x- and y-distances of a point satisfy the 
equation x + 2 y = 8, the point is located on the graph of the equation. 
Moreover only such points are there located. 
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x fl 

j, 



10 5 
y -6 
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x 8 
y 4 



e i 

y 3 



z 3 

» _4 



x 4j 
V U 
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z 4 

v 2 



3s-y = 0. 

x 6 
V 2 



= 4 for all values of y 



6 for all values of y. 
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11. y = 5 for all values of x. IS. 



12. y = — 2 for all values of i 



10. Tea. 

17. Yea. 



13. i = for all valueH of y. 



x 4 
u -3 



14. y = for all values of x. 



Point (3, 4) is nt 
if Sx-4y=12. 

Point (0, 4) i! 



of 3 a 



-- 12. 



i the graph 
i the graph 
le graph of 



Point (4, 0) i; 
3ar-4y = 12. 

19. Point (2, 6) -will be on a graph 
if it satisfies the equation of that 
graph. It satisfies the equation of 
Exercise S, and therefore lies on 
the graph of 3 as — y = 0. 
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90. The graphs of equations in Exercises T, 8, IS, and 14 pass through 
the origin, (or their constant terms are zero. 

SI. An equation whose graph passes through the origin has zero for its 
constant term. The constant term of an equation is never zero if the 
graph does not pass through the origin. 

22. Yes. If the constant term of the equation is zero, and x is set equal 
to zero, then y equals zero also. 

B3. The graph of a linear equation In x and y will be parallel to the 
x-axis If the coefficient of y is zero. 

Likewise, the graph will be parallel to the y-axia if the coefficient of x 
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The system la Inconsistent, lor there is do graphical solution. 
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The system is inconsistent, for there is no graphical solution. 



The system is inconsistent, for there is no graphical solution. 



FIRST COURSE IN ALGEBRA 



TEACHERS' EDITION 161 



162 



FIRST COURSE IN ALGEBRA 



1. z + 2y = 7, (1) 
5x-2y = ll. (2) 

[(l) + (2)] + 0, * = 3 - 

Then from (1), y = 2. 

2. 2x + y = 4, (1) 
8x-y = 21. (2) 

[(l) + (2)]-5, x = 6. 

Then from (1), y = - 6. 

8. 7 m - n = 2, (1) 

n-2m = -3. (2) 
[(l) + (2)]-5, m=-rj. 

Then n = - V- 

4. 10*-* = -3, (1) 
12 A + 12 k = 102. (2) 

[(1) • 12 + (2)] -*- 132, h=\. 
Then * = 8. 

5. 7r-8« = -30, (1) 
r + U* = 20. (2) 

[(1) - (2) • 7] -*• - 86, a = 2. 
Then r = - 2. 

6. 8x + y = 7, (1) 
llx + 2y = 28. (2) 

[(1) . 2 - (2)] -.- 5, x = -V- 
Then y = H*. 

7. 5J + 2p = 0, (1) 

3 1 + p = 3. (2) 
[(1) - (2) • 2] + - 1, J=6. 
Then p = - 15. 

8. 10» + 2u = 22, (1) 

u + 5u = ll. (2) 
[(1) - (2) • 2] gives = 0. 

The system has an infinite num- 
ber of sets of roots. 

9. 12x + 5y = 14, (1) 
3x-10y = 8. (2) 

[(1) • 2 + (2)] + 27, x = f 
Then y = — 
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10. 


2x 


-y = 


-1, 


0) 




15x- 


9y = 


20. 


(2) 


[(1) • 9 - 


- (2)] + 3, 


x = 


-¥• 




Then 




y = 


_ 55. 




11. 


38 


-t = 


12, 


(1) 




2t- 


6* = 


10. 


(2) 


[(1) . 2 + (2)] gives 


= 


14. 




Therefore the system is not con- 


sistent. 











12. 6x-8w = 2, (1) 

15x + 12w = -5. (2) 
[(l).8-(2)]-*--21, 

» = -»- 
Then x = Jfe. 

18. xi-6xa = 7, (1) 

12x,-xi = 0. (2) 

[(1) + (2)] + 6, *2 = J. 

Then Xi = 14. 

14. 27 h + 82* = 6, (1) 

16Jfc-9A = 8. (2) 
[(1) + (2) • 3] -^ 80, * = j. 
Then h = - *. 



15. 2r+25ri = 15, (1) 

8r = 10ri-44. (2) 
[(1) • 8 - (2) • 2] -r- 95, 

n = h 

Then r = - 10. 

16. 12n-2m = 18, (1) 

3m = 18 n + 10. (2) 
[(1) • 3 + (2) • 2] gives 

0=74. 
Therefore the system is not con- 
sistent. 
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1. x-2y = 8, (1) 
3x + 2y = 7. (2) 

Substituting 2 y + 8 for z from 
(1) into (2), 
3(2y + 8) + 2y = 7. 
Therefore y = — V . 
Then from (1), 

x=^. 

2. x-2y = -12, (1) 
4x-y = l. (2) 

Substituting 2 y — 12 for x from 
(1) into (2), 

8y-48-y = + l. 

Therefore y = 7, 
and x = 2. 



3. 


14 m — 2 n 


= 1, 




(i) 




n — 6 m : 


= 0. 




(2) 


Substituting 6 m 


, for n 


from 


(2) 


into 


a). 

m : 


= 1- 






Then n 


= 3. 






4. 


6ft+10ifc: 


= 19, 




(1) 




2k 


= 3A. 




(2) 



Substituting — for k from (2) 
into (1), 2 

Then A; = ±£. 

5. 3« + 12 = 3 + <, (1) 

t = 8 + 1. (2) 

Substituting 8 + 1 for t in (1), 

8 = -4, 

and t = - 3. 

i 
11. 



6. 18 + 2 p = g, (1) 

p + g = -9. (2) 

Substituting 2p + 18 for g from 

(1) into (2), 

p = -9. 

Then q = 0. 

7. 3r + 15« = 7, (1) 

12 + 5« = -r. (2) 

Substituting - 12 — 6 8 for r from 

(2) into (1), 

36 = 7. 

Therefore the system is incon- 
sistent. 

8. 20y-3* = l, (1) 

2-6y = 0. (2) 

Substituting 6y for z from (2) 
into (1), 

v = i- 

Therefore z = 3. 

9. .75i> + 1.5^ = 3, (1) 

g = p-16. (2) 
Substituting p — 16 for q into 
(1) • 100, 

75p + 150p- 2400 = 300. 
Therefore p = 12, 
and g = — 4. 

3x-20 2x + 6y 



10. 



(1) 



2 3 

10 = x - y. (2) 

Substituting 10 + y for x from (2) 

into (1) • 6, 

y = -2. 

Then x = 8. 



-7 



7 + 2 mi wi2 — 1 
wii = Wl2 + 3. 
Substituting m 2 + 3 for mi from (2) into (1) and solving, 

Wl2 = — 6. 

Then mi = — 3. 



(i) 

(2) 
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12. 



6J? 1 +2JJ, 



= 2(fl,+2), 



2 R 

Substituting -- J for ^ from (2) into (1) and solving, 



Then 



« 2 = 6. 



(1) 
(2) 
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1. 



(1) • 3, 

(2) • 2, 

[(3) • 3 - (4)] +- 43, 
Whence 



2x A 

2 

2x+ 12y 
6x-7y 

V 
x 



26 

= -4. (2) 

= 26. (3) 
= -8. (4) 
= 2. 
= 1. 



2. 



3n 18 



m = 

5 

T + 7m 

5m — 3n 
21m + 8n 



(1) 



(1) • 5, 
(2) . 3, 

[(8) • 8 + (4) • 3] + 103, 

m 
Whence n 



5 
: - 16. (2) 

18. (3) 
- 48. (4) 

0. 
-6. 



8. 



6 4 
22?! gg 

3 8 : 

[(1) • 12 + (2) • 24] - 26, 

R x . 



Whence 



4. 



3Jfc- 
11 A: 



i?2 == 

12 A 



7, 
3. 



6. 
8. 



(1) 
(2) 



(1) • 5, 
(2) . 10, 



5 

17A 

2 



= 18 > (!) 



10 

15fc- 12A = 
11 k + 86 h = 



90. (3) 
635. (4) 



[(3) • 11 + (4) . 15] + - 1407, 

A = 5. 
Whence k = 10. 

k 2a: y 

9y 
* = -f -4J.(2) 

(1)-18, 4z-9y = -18, (S) 
(2). 4, 4x-9y = -18, (4) 
(3) - (4), = 0. 

Therefore the system has an in- 
finite number of sets of roots. 



6. .4z + .9y = 5.7, 

2z-y=l. 
[(l).10-(2).2]-ll, 

y = 5. 
Whence x = 3. 



(2) 



7. 



Mm = 11* +17, (1) 



(2) 



2m 49 by 
3 12~ 12* 
(l)-9, 108 m- 11 y= 153. (3) 
(2). 12, 8m-6y = 49. (4) 

[(3) • 6 - (4) • 11] - 452, 

m = J. 
Whence y = _ 9. 



+ -V- = 63 i. (2 ) 8. 



U 
3 



3 4 
9^ -38 
4~ 4 



(1) 
(2) 
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(1)12, 108a-4t = 69. (3) 

(2). 12, 28* + 9* = 27. (4) 

[(3) • 7 + (4) • 1] + 765, 

Whence t = f . 

9. .04m+ .75n = lQ, (1) 

.8m-1.25n = 5. (2) 

(1) . 100, 4m + 76n = 1000. (8) 

(2). 100, 80 m - 125 n = 600. (4) 

[(3) • 20 - (4) • 1] + 1625, 

n=12. 
Whence m = 26. 



10. 



28x- 16y = 56, 

2x + 7 . 

— y = 4. 



<1) 
(2) 



[(1) - (2) • 16] + 12, x = 4. 
Whence y = \. 



11. 



!l±i-i = o, 

7 5 



(1) 
(2) 



5r + 2 = 7J. 
f(l) • 35 - (2) . 1] gives 

13 = 0. 
Therefore the system is inconsist- 
ent. 



«+8 ,+4 
5 10 

7x+l lly-4 



3 
"2* 

= 4. 



3 7 

(1).10, 2x + y = 5. 

(2). 21, 49x-33y = 65. 

[(3) • 83 + (4) • 1] + 115, 

x = 2. 
Whence y = 1. 

13. 20m + 9 = n 

7 7 

m +*£- = n. 
[(1) • 7 - (2) • 20] + - 19, 

n = 6. 
Whence m = J. 



(1) 

(2) 

(3) 
(4) 



(1) 
(2) 



14. 



[(1) + (2)] • x, 
Whence 

10. 



1 + 1 = 
x y 

1_1_ 

x y~~ 

x = 

y = 

mi mj 
1 1 



5 

— t 
6 


(1) 


1 

— • • 




(2) 


2. 




3. 




2 
16' 


(1) 



(1) + (2) . 5 m lf 
Whence 



mi 



mj 
mi = 
mg = 



-j-« 



10. 



V- 



ia 6 7 3 /<iV 

16. - + - = -, (1) 

x y 2 v ' 

I_? + 51 = 0. (2) 
x y 

(l).6 + (2).7, 

Whence 



17. 



x 

y 

l 



-3. 

2. 



= 10, (1) 



(1) . 3 - (2), 

Therefore the system is 
ent. 



1 

- + 
x y 

? + ? = 14. (2) 

x 2/ 





:16. 

inconsist- 



18. 



- + 12 = 17, (1) 
x 

?-15y = 0. (2) 
x 



[(1). 2 -(2). 5] +75, y 

x 

4r + 7 



Whence 
19. 



ft- 
1. 



— » 
5 



(1) 



6r + g 

2r 

— -<z = 5. (2) 

(l).6(6r + g),8r+3g = 0. (3) 
(2). 3, 2r-3g = 15. (4) 

[(3) + (4)] + 10, r = |. 

Whence q = — 4. 
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! + * = £. (i) 

ti tl tit* 
2fe - 3*! = 0. (2) 

[(1) . 2 • t^ - (2)] + 5, 

t x = 10. 
Whence U = 15. 

_, 5m + 3n-l ,1 /1V 

21. - = n + § , (1) 



25 m 



= 1. 
10m + 2n 

(1) • 3 -*• 6, m = $. 

Whence n = 3. 



(2) 



k + 5 J + 2 
r — , — «» v 1 ) 



k+ 1 J-2 

llifc + 4 



= 4. 



(2) 



i + Jfc+1 
[(l).(fc + l)(J-2) + (2).(J + * + l)] 



3 



Whence 



k = 4. 
1 = 7. 



23. 2 ^- 8Xa = 3, 

aia — 4 Xi 



(1) 

(2) 



But this set makes the first mem- 
ber of (1) indeterminate, also the 
first member of (2) is not a number. 

Therefore the system has no set 
of roots. 

84. 3x-2y = 7, (1) 

x — 5 y — 4 
[(l).l + (2).(x-y)(y--4)]-r-8, 

x = 6. 
Whence x = 4. 

But this set does not satisfy (2). 
Hence the system has no set of 
roots. 

2 4 



25. 



6+3 4-* 



= 0, (1) 



Xa -f Xi X\ — Xa 
(l).(x a -4x 1 ), 

14x1-6x2=0. (3) 

(2) • (x 2 + x x ) (xi - x 2 ), 

16 xi = 0. (4) 

(4) + 16, xi = 0. 

Then x 2 = 0. 

Page 

1. Let g = the greater num- 
ber, 
and I = the less. 

Then g - I = 26, (1) 

and g + 1 = 46. (2) 

[(1) + (2)] + 2, 

Whence J = y. 



£ + £ + 2 = 0. (2) 

(l).(6 + s)(4-0, 

-2t-4« = 16. (3) 
(2). 4, * + 2s = -8. (4) 

[(3). 1+ (4). 2] gives 0=0. 

Therefore the system has an in- 
finite number of sets of roots. 

26. - = , (1) 

ni+2+na 6/ia-f3ni— 5 

m + 2 7ia = 4. (2) 

(1) cleared, 5 m + 9 n 2 = 12. (3) 

(2) -6, 6 in + 10 /la = 20. (4) 
(4) - (3), na = 8. 

Whence n\ = — 12. 

211 

2. Let gr = the greater number, 
and I = the less. 



Then 


9 -A 




or 


g = 6l, 


(1) 


and 


g + l = 49. 


(2) 


[<i) -<»)]+ 


-7,1=1. 




Whence 


g = 42. 
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8. Let g = the greater number, 
and I = the less. 

Then g - 1 = 36, (1) 



and 



^-3 



or 0-3J = O. (2) 

[(1) -(*)] + *. 1=18. 
Whence g = 64. 



4. Let 
Then 



- = the fraction, 
d 

n_3 
d~6' 



or 
and 



6n-3d = 0, 
n + 8 _3 



(1) 



(2) 



or 4n-3d = -9. 

(1) - (2), n = 9. 

Whence d = 15, 

d~15* 

5. Let g = the greater number, 
and I = the less. 



and 



Then 



y- 8 + r 



or 
and 



g-Sl=6, 
I 



(1) 



1=.3, 
9 
or 10l-Sg = 0. (2) 

(1) • 3 + (2), I = 18. 

Whence g = 60. 

6. Let n = the number of nickels, 
and 5 = the number of quar- 

ters. 
Then n 4- q = 77, (1) 

and 5n + 26g = 985. (2) 

[(l).5-(2).l]--20, 

g = 30. 
Whence n = 47. 



7. Let 



n 
d 



= the fraction. 



Then 



6 



or 6n — 3d = 7, 

and n + d = 19. 

[(1) • 1 + (2) . 3] + 8, 

n = 8. 
Whence d = 11, 

?- A 
d~lf 



0) 
(2) 



and 



8. Let 
Then 
and 



- = the fraction, 
d 



d - n = 24, 

n + f _ 8 



d- J 14 
or 14n-3d = -6. 

[(l).8 + <2)-l]+ll, 

71 = 6. 

Whence d = 30, 

d~30* 



(1) 



(2) 



and 



9. Let Wt and w 2 represent the 
weights in pounds. 

Then 12^ = 8^2, (1) 

and 10 (t»i + 2) = 8 w 2 . (2) 

[(l)-(2)] + 2, wi = 10 f 
and w>2 = 15. 

10. Let w\ and w 2 represent the 
weights in pounds. 

Then 12wi = l$w 2 , (1) 

and 12 (w x - 12) = 15 w 2 . (2) 

[(1) - (2)] + - 8, 

w 2 = 48. 

Whence w\ — 72. 

11. Let i»i and w 2 represent the 
weights in pounds. 

Then 15wi = 10w 2 , (1) 

and 14(i0i - 6) = 1O(10 2 -12).(2) 
(1) - (2), Wl = 36. 

Whence 102 = 64. 
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12. Let x = A's age in years, 
and y = B's age in years. 

Then x-2y = 0, (1) 

and y_7 = ?^. (2) 



[(1) + (2)L 
Whence 



3 
y = 14. 

x = 28. 



18. Let x = A's age now in years, 
and y = B's age now in years. 

Then x + 6 = 2 (y + 5), (1) 
and x-6 = 3(y-6). (2) 

(1) - (2), y = 15. 

Whence x = 35. 



14. Let I 

and to 

Then 2l + 2w 

l-2w 

[(l)+(2)] + 8, I 
Whence w 



the length, 
the width. 
232, (1) 

8. (2) 

80. 
86. 



15. Let pi = the number of dol- 

lars at 6%, 
and pi = the number of dol- 

lars at 5%. 
Then p x + p t = 1000, (1) 

and .06 p x + .05 p s = 64. (2) 

[(1) • 5 - (2) • 100] - - 1, 

j>i = 400. 
Whence p 2 = 600. 

16. Let x = the number of dol- 

lars at 4\%, 
and y = the number of dol- 

lars at 31%. 
Then x + y = 2000, (1) 

and .035y - .045s = 10. (2) 

[(1) • 35 - (2) . 1000] + 80, 

x = 750. 
Whence y = 1250. 

17. Let wi = the number of dol- 

lars at 4%, 



and 7i3 = the number of dol- 

lars at 6%. 
Then n x + n 8 = 6000, (1) 

and 

5(1^-3^ = 126. (2) 

\100/ \100/ v ' 

[(2) • 100 + (1) • 18] h- 88, 

m = 2700, 

Whence n* = 2300. 

18. Let r = the value of a ruble 

in cents, 
and m = the value of a mark 

in cents. 
Then 

20m-10r = 10, (1) 

and 12m-4r = 100. (2) 

[(1) • 2 + (2) • 6] + 20, 

m = 24. 
Whence r = 47. 

19. Let / = the value of a franc 

in cents, 
and F = the value of a florin 

in cents. 
Then 6/-2F=19, (1) 

and 3/+F=95. (2) 

[(1)4- (2). 2] + 11, 

/=19. 
Whence F = 38. 

21 . Let t = the digit in tens' place, 
and u = the digit in units 1 

place. 

Then t + u = 7, (1) 

and lOt + u + 27 = lOu + t, 
or t - u = - 3. (2) 

[(l) + (2)] + 2, * = 2, 
and u = 6. 

Therefore the number is 25. 

22. Let t = the digit in tens 1 place, 
and u = the digit in units 1 

place. 
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Then t - 2 u = 0, (1) 

and 10* + u-36 = 10u + t, 
or t - u = 4. (2) 

[(1) " (2)] + - 1, 

u = 4, 

and t = 8. 

Therefore the number is 84. 

23 . Let t = the digit in tens 1 place , 
and u = the digit in units' 

place. 

iot + u 



Then 



= 4, 



t + u 

or 6t-3u = 0; (1) 

and lOt + u + 36 = lOu + <, 
or 3<-3u=-12. (2) 

[(1) - (2)] -*- 3, * = 4, 
and u = 8. 

Therefore the number is 48. 

24. Let t = the digit in tens 1 place, 
and u = the digit in units' 

place. 

Then 

lQt + u + 3 = 

t + u 

or «-8u=-3; (1) 

, lOt + u 

and — = 17, 

3m 

or <-5u = 0. (2) 

[(1) - (2)] + - 3, 

u = 1, 

and t = 5. 

Therefore the number is 51. 

25. Let t = the digit in tens' place, 
and u = the digit in units' 

place. 
10t + u 



Then 



or 



and 



t + u ~ ' 
*-2u = 0; 



(1) 



or _2*+7u = 9. (2) 

[(1) • 2 + (2)] + 3, 

u = 3, 
and t = 6. 

Therefore the number is 63. 



26. Let Tti = the first number, 
and n 2 = the second number. 

Then ± + L = l, (l) 

tti na 24 

A 111 

and = — (2) 

ni n 2 24 v 

[(l) + (2)]givesm = 8. 

Whence na = 12. 



27. Let ni = the first number, 
and n 2 = the second number. 



Then 1-1 = 1, 

Ml 912 6 
912 _ 15 

nx~ 8 
15 ni 



and 



Substituting 



into (1), 



. a) 

(2) 
for lis from (2) 

(3) 



t + u + 3 



8 
1 8 7 

n\ 15 n\ 6 
[(3) • 30 nj -*- 35, 

m = f 

Then n 2 = }. 



28. Let w\ = the number of grams 
in first pan, 
and tt>2 = the number of grams 

in second pan. 

m, , r W 2 + 15 

Then u>i — 15 = , 

2 

or 2 wi — to 2 = 45 ; (1) 

and M7 2 — 85 = ioi + 85, 

or io 2 — Wi = 170. (2) 

(l) + (2), wi = 215. 

Then w 2 = 385. 
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29. Let 


a = the number of dollars A had, 




and 


6 = the number of dollars B had. 




Then 


2(a-20) = 6+20, 




or 


2a-6 = 60; 


(1) 


and 


a- 20+ 75 = 6(6 + 20-75), 




or 


a- 56 = - 330. 


(2) 


[(l)-(2).2]-*-4, 


6 = 80. 




Then 


a =70. 





80. Let ci = the number of feet in the circumference of the fore wheel, 

and c a = the number of feet in the circumference of the rear wheel. 

Then c* - c x = 2, (1) 

156 186 
and — = — , 

C\ c a 

(2) 





C\ c a 


or 


6 c« — 6 Ci = 0. 


[(l).5-(6)], 


Ci = 10. 


Then 


c a = 12. 



31. Let I = the number of feet in the length of the rectangle, 
and w = the number of feet in the width of the rectangle. 

Then (I + l)(w + 1) = Iw + 18, 

or w + I = 17 ; (1) 

and (I - l)(w - 1) = ho - 16, 

or w + I = 17. (2) 

(l)-(2), 0=0. 

Therefore an infinite number of sets of dimensions satisfy the problem. 
The sum of each set is 17 feet. 



32. Let a = the number of days 

A requires, 

and 6 = the number of days 

B requires, 
i 
Then 

and 

Substii 
into (1), 



Whence 
Then 



33. Let a = the number of days 
A requires, 
and 6 = the number of days 

B requires. 

(i) 

(2) 



i + S-5- <" 


Then 1 + UA, 
a b 36 


<*-y = 0. (2) 
ting % A for a from (2) 


. 5 6 11 . 

and -H h — = 1. 

a 6 3a 

[(1) • 5 - (2)] gives 


3 1_ 6 
26 6~ 12* 


11 _ 11 
3a ~ 36 


6 = 6. 


or a = 12. 


a = 4. 


Whence 6 = 18. 
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84. Let I = the length in feet, 
and w = the width in feet. 

Then 
(I + 4)(w - 2) = Iw ■+ 8, 
or 2w-l = %; (1) 

and (I - l)(w + 3) = Iw ■+ 33, 
or -w + 3Z = 36. (2) 

[(l) + (S).2] + 6, 

J = 16. 

Whence w = 12. 



16 12 Oil -a 

Area = = 21 J square yards. 

85. Let I = the length in feet, 
and to = the width in feet. 

Then Iw = (Z+ 10)(to-6), 

or 5w-3l = 30; (1) 

and fa> = (J + 4)(w-3), 

or 4w-8Z = 12. (2) 

(1) - (2), w = 18. 

Whence I = 20. 



86. Let 

and 
Then 



and 

Therefore 
or 
and 
or 
[(l).3-(2).2]--9, 

Then 



x = the first number of the first pair, 
y - the second number of the first pair, 
x 4- 2 = the first number of the second pair, 
y — 15 = the second number of the second pair, 
x + 3 = the first number of the third pair, 
y — 18 = the second number of the third pair. 
xy = (x + 2) (y - 16), 
2y-15x = 30; (1) 

xy = (x + 3)(y-18), 

3y-18x = 64. (2) 

x = 2. 
y = 30. 



The pairs are 2, 30 ; 4, 15 ; and 5, 12 respectively. 



87. Let x 

and y 

Then (x + 3) (y - 200) 

or 3y — 200x 

and (x - 4) (y + 500) 

or , -4y + 500x 

[(1) • 4 + (2) • 3] -*- 700, x 

Then y 

and xy 



the number of men, 

the number of dollars each paid. 

xy, 

600; 

xy, 

2000. 
12. 
1000, 
12,000. 



(1) 
(2) 



88. Let x 
and y 

Then 

or 

and 



the rate of the man in still water in miles per hour, 
the rate of the river in miles per hour. 

x + y Z ' 
x + y = 5; 

x — y 



(1) 
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or x — y = 4. (2) 

[0) + <2)]2, * = f 

Then y = J. 

30. Let z = the rate of the boat in still water in miles per hour, 
and y = the rate of the current in miles per hour. 

Then -??- = 3, 

x + y * 

or x + y = 12 ; (1) 

24 

and = 8. 

x — y 

or x - y = 8. (2) 

[(1) + (2)] + 2, x = 10. 

Then ' y = 2. 

40. Let x = the rate of the current in miles per hour, 
and y = the number of miles from A to B. 

Then V ^ 

or 14x-y=-119; (1) 



x + 8} 


- A-X, 


14x — y = 


= -119; 


y 




2 


-1ft 


8J-x 


- lu i 


20x+y = 


= 170. 


x = 


= !■ 


y = 


= 140. 



and 

or 20x+y = 170. (2) 

[(1) + (2)] ^ 34, 
Then 

41. Let x = the rate of the stream in miles per hour, 
and y = the number of miles from A to C. 

Then y - n 

or 7x-y = -84; (1) 

and 

or 5x + y = 96. (2) 

[(1) + (2)] + 12, 
Then 

42. Let d = the distance from A to B in miles, 
and r = the usual rate in miles per hour. 

Then .1 = ^-1, 

4 



12 + x 


•♦ 


7x — y = 


-84; 


y-36 
12 -x 


6, 


5x + y = 


96. 


x = 


1. 


y = 


91. 
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or d-6r = 0; (1) 

d d 6 

and — = , 

24 r 6 

or rd-24d + 20r = 0. (2) 

Substituting 6r for d from (1) into (2), 

5r 2 -100r = 0. 

Whence r = or 20. 

Then, from (1), d = or 100. 

{r = 
, __ q is rejected. 

48. Let (2 = the distance in miles from A to B, 
and r = the usual rate in miles per hour. 

rwn. d d 2 

Then -_ = ___, 

6r r 5 

6 

or 5d-12r = 0; (1) 

3 

W 

(2) 



44. Let x = the number of feet in the length of the passenger train, 
and y = the number of feet in the length of the freight train. 

Then 2x-y = 0, (1) 

and -*±JL = 16, 

66 + 44 ' 

or x + y = 1650. (2) 

[(1) + (2)] -J- 3, x = 550. 

Whence y = 1100. 

45. Let p = the number of feet in the length of the passenger train, 
and / = the number of feet in the length of the freight train. 

Then /-p = 360, (1) 

and P+f =-Ig-, 

6280(45-15) 60-60 

or p + /=1650. (2) 

[(1) + (2)] - 2, /=1000. 

Whence p = 650. 

46. Let p = the rate of the passenger train in feet per minute, 
and /= the rate of the freight train in feet per minute. 



and 




15 d - 16 _ d 

r 6r r 

5 


or 




6d-9r = 75. 


Whence 


-3, 


r = 25. 
d = 60. 
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Then 



1540 + 660 



1 
3 



or 
and 



p+/=6600; 
1640 -f 660 6 

"8' 



(1) 



or p-/=1820. (2) 

[(1) + (2)] -f 2, p = 3060, feet per minute or 45 miles per hour, 
and / = 2640, feet per minute or 30 miles per hour. 

47. Let Ri = the rate of faster in miles per hour, 
and i? a = the rate of slower in miles per hour. 



Then 
or 

and 

or 

[(1) + (2)] + 2, 
Whence 



220 Ri - 220 R 2 __ 1 
3600 ~4* 

Ri-R% = If. 
Ri = 22}. 
Ra = 18 / f . 



(1) 



(2) 
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1. 3x + 7y = 17a, 
10x-4y = 2a. 

[(1) • 10 - (2) • 3] + 82, 

y = 2 a. 
Whence x = a. 

2. 3x-y=10&, 
4x + 9y = 36. 

[(l).9 + (2)] + 81, x = 36. 
Whence y = — b. 



(2) 



(1) 
(2) 



3. 6m-4n = 10a -4, (1) 

m - 2 na = 0. (2) 

[(1)- (2). 6] + (10 a -4), 

n= 1. 
Whence m = 2 a. 



4. 11 A + 5 k - 33 c, 

*--*=8. 

c 2c 

[(l) + (2).10c] + 21, 

& = 3c. 
Whence k = 0. 



(1) 
(2) 



5. 12£i-lli? 9 = a + 12ft, (1) 
2Z 1 + £i = 2a + k (2) 
[(1) + (2). 11] + 28, 

R x = a + 6. 
Whence 2J 2 = a. 



6. 



8p + 9g = 4a + 9ai, (1) 

g-.8 g = a " 18ai -(2) 
2 * 4 ' 



[(1)- (2). 16] + 57, 

a 



Whence 



P = 



7cx_5y = _ 3 
3 2 ' 



(1) 



111/ 
x + -^ = llc + 3. (2) 

[(1) . 12 - (2) • 28c] + (- 30 - 77c), 

y = 4 c. *>t 

Whence x = 3. j . •- 
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8. 7.5x4-3y 

.25x4- .by 

[(1) • 10 - (2) • 300] 



Whence 



y = 



x = a. 



6 a, 
0. 

-120, 
— a 



(2) 



and 
14. 



n = &i 4- 6j, 




m = b\ — 6j- 




1 + 1 = 26, 

x y 


0) 


2 3 K J. 

= 5 c — 6. 

x y 


(2) 



* 2k 

9. = - 5, 

2a a 

3ft__™_3 
a 4a 4 
[(1). 24a -(2). 4a] + -41, 



(1) 
(2) 



[(1) • 3 + (2)] solved for x gives 

1 



x = 



Whence 



y 



b + c 

1 
6-c 



Whence 



fc = 3 a. 
ft = 2a. 



15. 



1 1 _ ai 4- 02 

x + ai 2/ 2 aiOs 



10. dr + 38 = l-d\ (1) 

7d>4-36s = 7-12d\ (2) 
[(l).7-(2)] + -16, 



«i 



-5 = . 



8 = — 



x + ai y 
[(1) • ai — (2)] solved gives 

y = 2 a 2 . 
Whence x = ai. 



(i) 

(2) 



Whence r = - • 




16. ' n + 2a = l, 

n — a 




11. ft - k = 0, 


(1) 


or m — n = — 3a; 


(i) 


. ft + k h — k 
4 = • 


(2) 


$n-a 2n_ 




6c 2c 


» * 


8m — 2a 6m 




Substituting ft for k from (1) 


into 


or — 5 am 4- 4 an = 0. 


(2) 


<2), 




[(l).6a + (2)]--a, 




ft = 10c. 




n = 15 a. 




Whence k = 10 c. 




Whence m = 12a. 




12. (a + 6) n = 1 — cm, 


(i) 


17. kx — ry = 0, 


(1) 


(a -f 6) m — 1 = — en. 


(2) 


x 4- y — ft = 0. 


(2) 


[(l).(a+&)-(2).c]^-[(a+&)2- 


-«•]. 


[(1) 4- (2) -r] + (* + r), 




. 1 

71 — 


c 


rft 
x = 

r 4-* 




a + b + 




Whence m — 




m hk 
Whence y = 

r + k 




a + b + 


c 




18. + r = 2, 


(1) 


18. x 4- dy = 3, 


(1) 


6i — o* 61 + 62 


a" (x - 3) - y = 0. 


(2) 


m 4- n = 2 6x. 


(2) 


[(1) 4- (2) • d] + (d> 4- 1), 




Substituting 2 &! — n for m 1 


from 


x = 3. 




(2) into (1) and solving for n, 




Whence y = 0. 
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10. ox — 6y = c, 

x + y = b, 

[(1) + (2) . 6] + (a + 6), 



Whence 



x = 



y = 



6» + c 

a + 6* 
aft — c 
a + 6 



(1) 


90. 


ax + 6y = c, (1) 


(2) 




dx + ey=/. (2) 




[(1) • d - 


- (2) . a] -i- (bd - ae), 

cd — of 

y = — • 

bd — ae 



Whence 



x = 



6/— ec 



1. ac dollars. 

2. - dollars ; — dollars. 
a a 

3. (a) 2 a + 2 6, a6 ; 
(b) 60 + 66, 9a6; 
(c)3; 

(d)9. 
8- 10 



4. 
5. 
6. 
7. 



= 40. 



= 46. 
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2 
8-6 

2 
a- 6 



(a + 6)(a - 6) _ a* - 6« 



2 2 

8. ____-2 2 ,. 

« 2& 

9. _.. 

10. Let x be the required number 
of inches the base must be increased . 
(a - 2)(10 + x) a • 10 

2 
20 



Then 



2 



Whence 



x = 



a-2 



11. Let x be the required number 
of feet the base must be decreased. 

Then (« + »)(»-») = f* 
2 2 



Whence 



x = 



19. Let x = the greater number, 
and y = the less number. 

Then x + y = a, (1) 

and x — y = d. (2) 

a + d 



[(l) + (2)]-*-2, x 
Whence 



2 



y = 



13. Let / = the first number, 
and 8 = the second number. 

Then /-a* = 0, (1) 

and /-« = 6. (2) 

[(1) - (2)] + (1 - a), . 



8 = 



Whence 



/ = 



a-1 

ab 

a-1 



14. Let x = the first number, 
and y = the second number. 

Then x 4- y = 6, (1) 



and 



x 

- = a. 

y 



(2) 



[(1) - (2) .-y] -^ (a + 1), 



a + ft 



Whence 
15. Let 
Then 



y = 



x = 



71 



o + l 
a& 

a + 1 



- = the fraction. 
(2 



n + a 



= 2, 
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or n — 2 d = — a ; 


(i) 


and y = the number of feet 


and = 1, 

d + b 




the 6-pound boy is 
from the fulcrum. 


or n — d = 6. 


(2) 


Then ax~6y = 0, (1) 


[(l)-(2)]+-l, 




and x + y = I. (2) 


d = 6 + a. 




[(1) 4- (2) • 6] + (a + 6), 


Whence n = a 4- 2 6. 




bl 
x — 


™_ m x- • a + 26 




a + b 



16. Let n = the numerator, 

and d — the denominator. 

mL n + 1 

Then — ^- = x, 



or 


n — dx 


= -i; 




and 


n 


= y, 




d-2 




or 

[(i) 


n — dy 4- 2 y 

-(2)]-(y- 

d 


= 0. 
2y- 

y- 


1 

X 


Whence n 


2xy 





(1) 



(2) 



y — x 



17. Let n — the numerator, 
and d = the denominator. 

Then ^ = 6, 

d 



or 




n — db = 


0; 


and 




n + 2 
d 


c, 


or 




n — cd = 


-2. 


[a)- 


-(2)] 


+ (c ~ &), 
d = 


2 

c-& 


Whence 


n = 


26 



(1) 



(2) 



c-6 

18. Let x = the number of feet 
the a-pound boy is 
from the fulcrum, 



Whence 



y = 



aX 



a + 6 



19. Let x = the number of books 

at 80 cents each, 

and y = the number of books 

at 110 cents each. 
Then 

80x + 110y=100fc, (1) 

and 110 x 4- 80 y = 100 k. (2) 

[(1) • 11 - (2) . 8] h- 670, 

110ft -80fc 
V = - 



Whence 



x = 



57 

11 0fc-80ft 

67 



20. Let x = the cost of the first 

book in cents, 
and y — the cost of the second 

book in cents. 
Then x - y = d, (1) 

and x 4- y = 100 c. (2) 

d + 100c 



[(1) + (2)] + 2, x = 



Whence 



y = 



100c -d 



21. Let x = the number of dol- 
lars A has, 
and y = the number of dol- 

lars B has. 
Then x + y = fc, (1) 

and x - h = y + h. (2) 
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[(1) + «]+*. « = 
Whence y = 



82. Let x = the number of dol- 
lars A has, 
and y = the number of dol- 

lars B has. 
Then x — h = y + h, (1) 
and x+fc=2y-2fc. (2) 

[(l)-(2)], y = 3k + 2h. 

Whence x = 3 k + 4 h. 

23. Let x = the number of dol- 
lars A has, 
and y = the number of dol- 

lars B has. 
Thenx-10 + *=y + 10, (1) 
and x + k = 3 (y - k). (2) 

[(l)-(2)]-s-2, x = 80 + 2fc- — • 



2/i + A: 


[<l).8+<8).2] + 6, 


2 


112- 6r 

y = 

6 


2 


WhfiTlCft T = . 



Whence 



y=10 + 2A:-- 
2 



84. Let x = the number of dol- 
lars A has, 
and y = the number of dol- 

lars B has. 
Then x + y = 40, (1) 

and x — h + A: = y + /i — fc. (2) 
[(l)-(2)]-2, y = 20-fc + fc. 
Whence x = 20 + ft - k. 

25. Let x = the number of dol- 
lars A had at first, 
and y = the number of dol- 

lars B had at first. 
y + r 



Then 



x — r = 



or 2x-y = 3r; (1) 

and }(x-r + 8) = y + r-8, 
or - 3x + 4 y = - 7 r + 66. (2) 



26. Let x = the number of dol- 
lars at a%, 
and y = the number of dol- 

lars at b%. 

Then x + y = 1000, (1) 



and 



ax , 6y 

h — — = c. 

100 100 



(2) 



[(l).a-(2).100]-(a-&), 

1000a -100c 

a — 6 
1000 b - 100 c 



Then 



x = 



b — a 



27. Let m = the number of dol- 

lars at 5%, 
and n = the number of dol- 

lars at 4%. 
Then m + n = x, (1) 

5 m 4n ,___ 

and 1 = y. (2) 

100 100 * V ' 

[(1) • 5 - (2) • 100], 

n = 6x — 100 y. 
Whence m = 100 y — 4 x. 

28. Let x = the number of days 

A requires, 
and y = the number of days 

B requires. 
Then 3x-y = 0, (1) 

and 1 + - = - • (2) 

x y c x ' 

Substituting 3x for y from (1) 

into (2), 

4c 

Whence y = 4 c. 
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29. Let x = the number of days 

A requires, 
and r y = the number of days 

B requires. 
Then ftx - y = 0, (1) 

11 1 



and 



_ + _ = -. 
x y 4 



(2) 



Substituting ftx for y from (1) 
into (2), 



x = 



4ft + 4 



Whence 



y = 4 ft + 4. 



30. Let x = the number of days 
A requires, 
and y = the number of days 

B requires. 



Then 
and 



111 

- + - = -, 

x y ft 



6_2 
From (2), x = 9. 



(1) 
(2) 



Whence 



y = 



9ft 
9-ft 



31. Let x = the number of days 
A requires, 
and y = the number of days 

B requires. 



Then 
and 



1 + 1 = 1, 

x y 6' 

*-? 

x~5 



(1) 
(2) 



5 A: 
From (2), x = — 



Whence 



y = 



5fe 
fc-2 



82. Let x = the number of days 
A requires, 
and y = the number of days 

B requires. 
Then 2x-y = 0, (1) 



and 



1+1 = 1. 

x y n 



(2) 



Substituting 2x for y from (1) 
into (2), 



Whence 



3n 
y = 3n. 



33. Let x = the number of days 
A requires, 
and y = the number of days 

B requires. 



Then 
and 



i+Ui, 

x y p 



(i) 



qx - y = 0. (2) 

Substituting gx for y from (2) 
into (1), 



Whence 



x = 



y=pq+p. 



34. Let ft represent the required 
number of hours. 



Then 
and 



? + ? = *, 
3 4 



ft = 



7n 
12 



35. Let ft represent the required 
number of hours for traveling. 

Then 3 ft = A's distance, 

and 5 ft = B's distance. 

Hence 3ft + 6ft = fc, 



and 

Whence 
and 



8ft = — » 
8 



5ft = 



~8~ 



n n , 
36. Then - + - = ft, 



and 



. nq + np 

n — ■• 

pq 
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37. Let z represent the number 
of hours which must pass. 
Then 
$(x — k) + 5x = fc, 

& + 3A 



and 



x = 



8 



Whence 

A's distance = miles. 

8 

and B's distance = miles. 

8 

38. Let n represent the required 

number of hours. 

Then pn -f qn = c. 

c 



Whence 



n = 



P + Q 



DC 

30. A travels and B tray- 

P + tf 



els 



?c 



P+.3 

40. Let r represent the rate of 
carriage in miles per hour. 



Then - + & = -. 
r 3 



Whence 



r = 



3(2 



d-3A 



41. Then - + ft = _. 
r c 



Whence 



r = 



cd 



d — eh 



48. Let r represent the rate of 
riding in miles per hour. 



Then ^ + ^ = t 

r q 



Whence 



r = 



pq 



qt-p 

43. Let a = the rate of A in 

miles per hour, 

and b = the rate of B in 

miles per hour. 

Then an + bn = 50, (1) 

and a - b = 2. (2) 

[(l) + (2)n] + 2n, 

25 +n 



1* — - - ■ • 

n 




wt r 26 — n 

Whence o = 

n 




44. Then 




an + bn = h, 


(i) 


and o — 6 = k. 


(2) 


[(1> + (2) •»] + »«. t , 

a = . 

2n 




ww*. » h — kn 

w Iiatiaa n — . 





2n 

46. Let d represent the distance 

in miles. 

d d 
Then - + - = $. 

P q 

tpq 



Whence 



d = 



P + 



1. m + n - 2p 

m — 3n — p 

to — n + 4p 

(l)-(2), 4n-p 

(1) - (3), 2 n - 6 p 

[(4) - (6) • 2] - 11, p 

Whence n 

and m 
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13, (1) 2. x + y + 3z = j, (1) 

-3, (2) x-2y + 4« = 7, (2) 

-17.(3) 2x-lly-24«=5. (3) 

16. (4) (l)-(2), Sy-z = -l (4) 

30. (5) (1) . 2 - (3), 13 y + 30 z = 2. (5) 

- 4. [(4) • 30 + (6)] - 103, y = - 1. 

3, Whence * = 1» 

2. and x = 3. 
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3. x + y + 2 = -l, (1) 

3x-y-6s = 13, (2) 

6x + 3y + 2z = l. (3) 

(l) + (2), 4x-4z = 12. (4) 

(l).3-(3), -2x + z = -4. (5) 

[(4) + (6) - 2] + - 2, z = -2. 

Whence x = 1, 

and y - 0. 



4. 



- 26, (1) 
87J, (2) 
74*. (3) 



2fc + 3*-41 
Sh-k + 27l 
h+6k + S3l 
[(1) - (3) • 2] + - 7, 

& + 10J = 25. (4) 
[(2).l-(8).8]+-8 f 

2& + 9Z 

[(4) • 2 - (6)] -*- 11, I 

Whence k 

and A 



17. (6) 
3. 

-5, 

I 



5. 



2ro + 3n-4p = -3, (1) 

m + n + 3p = -9, (2) 

m + 2»-7p = 6. (3) 

(1) -(2) = (3). 

Hence the system has an infinite 

number of sets of roots. 

6. x + 8y + 62 = l, (1) 
3x + 10s + 4y = -5, (2) 

x + 4z = 0. (3) 

[(l)-(2).2], 5x+15s = -ll. (4) 

[<4)-(8).5]-4--6, z = 2J. 

Whence x = — 8$, 

and y = - fr. 

7. 2A-SZ + 4Jfc-2 = 0, (1) 

3A-3J-16 = 0, (2) 
7A-4A:-31 = 0. (3) 
[(l)-<2)]+-l, 

ft-4& = 13. (4) 
[(3) - (4)] ^6, fc = 3. 

Whence k = — J, 

and J = - 2. 



8. 4r-10a = 5, 

6r-i = 3, 

6a + 2* = - !• 

[(1) • 3 - (2) • 2], 

-30a + 2t = 9. 

[W-(3)]h--35, «=-A- 
Whence r = J, 

and t = 0. 

0. 2 ai — 3 a% = 4, 

3 ai + ag = 5, 
as — 2 a 8 = 2. 
[(l)-8-(2).2]+-l f 

9a a + 2a 8 = -2. 
[(4) + (3)] - 10, a s = 0. 
Whence a\ = 2, 

and a$ = — 1. 



10. 



74, 

-16, 

44. 



12. 
10, 

8. 



11. 



1+1-1=1, 

m n p 
m n p 3 

I_M = a 

m n p 

[(i) +:(2>] + 2, 

i 1-5 

m w 6 

n o 
n = 3. 
m = 2, 
p = -&. 



Whence 
Then 
and 



0) 

(2) 
(3) 

(4) 



(1) 
(2) 
(8) 

<«) 



(1) 
(2) 
(3) 



3/i + 5 r a 
ri-2r 8 
7 r 8 - 4 r a 
[(1) - (2) • 3], 

6r a + 6r 8 = 122. (4) 
[(3) . 6 + (4) • 4] + 59, 

r 8 

Whence r 2 

and t\ 



a) 

(2) 
(3) 
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2 3,10 


/« \ 


r + 2» 


+ 3*-5w = 7, 


(3) 


12. + — = - 3, 

m n p 


0) 


r + » — 8* + u = — 1.7. 


(4) 


4 5 6 , r 


#A\ 


(8)-(l),« 


+ 2*-6u = 4.2. 


(5) 


- + - + - = 15, 
m p n 


(2) 


(3) - (2), 






1 1 5_ 1 




3s 


+ 2*-4u = — .2. 


(6) 


m n p 2 


(3) 


(4) - (2), 






[(1) - (2) • 2] -*- - 3, 




2* 


-9t + 2u = — 8.9. 


(7) 


2 6 _ 




[(7) - (5) • 


2], 




- + - = 11. 
m n 


W 


— 


13* + 14u = -17.3. 


(8) 


3 7 31 




[(6) - (6) • 


3], 




(2)-(3), J + ; = Y' 

i 


(6) 


[(0) - (8)] 


-4* + 14u = -12.8. 
-*-9, *=J. 


(») 


[(4) • 8 - (5) • 2], - = 2. 




Whence 


* = - ft, 




71 






• = -Vt 




Whence n = J . 




and 


r=|. 




Then m = 2, 










and p = 5. 


- 


15. 


? + 3 - = 26, 

x y 


(1) 


"• 2 + i= 2 - 


0) 




4 -l? = 3, 
y 2 


(2) 


1 + 1 = 3, 
.4 C 

4 « 


(2) 




1 6 26 

x + 2~ 2 * 


(3) 


1 1 A 

— + - = 4. 
[(1) - (2)] + (3), | = 3. 


(3) 


[(3) -2 + (2)], ; + 7 = 28. 

X y 


(4) 




(4) - (1), 


1 = 2. 

y 
y = h 




Whence B = f . 




Whence 




Then -4 = 2, and C = |. 




Then 






14. r + 8 + * + u = 2.8, 


(1) 


and 


z = 2. 




r— s + t — u = 7.2, 


(2) 
Page 


225 







1. Let x, y, and z represent the 
first, the second, and the third 
numbers respectively. 
Then x + y = 76, (1) 

y + z = 54, (2) 

and x + 2 = 58. (3) 

[(1) - (2) + (3)] + 2, 

x = 40. 

Whence y = 36, 

and z = 18. 



2. Let x, y, and 2 represent the 

first, the second, and the third 

numbers respectively. 

Then x + y + z = 58, (1) 

x+y=24, (2) 



x 
and - = 2. 

(1) - (2), 2 = 34. 

[(2) - (3) • y] + 3, y = 8. 
Then x = 16. 



(3) 
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8. Let a, 6, and c represent the 

sides of the triangle in feet. 

Then a + b + c = 64, (1) 

a - b = 0, (2) 

and a - c = - 10. (3) 

[(1) + (2) + (3)] + 3, 

a = 18. 

Whence b = 18, 

and c = 28. 

4. Let a, 6, and c represent the 
sides of the triangle in feet. 

Then a + b = 52, (1) 

a - b = 12, (2) 

and a + 6 + c = 93. (3) 

[(1) + (2)] h- 2, a = 32. 

Whence 6 = 20, 

and c = 41. 

5. Let a, 6, and c represent the 
sides of the triangle in feet. 

Then a + b = 41, (1) 

a + c = 48, (2) 

and 6 + c = 43. (3) 

[(1) - (2) + (3)] + 2, 

6=18. 

Whence a = 23, 

and c = 25. 

6. Let x, y> and 2 represent the 
numbers. 

Then x + y + * = 26, (1) 

x 



or 



Also 



= 9, 

y 

x-9y = 0. 

x + y _ 10 

3x + 3y- 102 = 0. 
[(1) . 3 - (3) • 1] -4- 13, 

2 = 6. 
Whence x = 18, 

and y = 2. 



(2) 



(3) 



7. Let x, y, and 2 represent the 
angles respectively in degrees. 

Then x - y = 0, (1) 

x + y - 2 = 0, (2) 

x + y + 2 = 180. (3) 

[(2) + (3) + (1) • 2] + 4, 

x = 45. 

Whence y = 45, 

and 2 = 90. 

8. Let x, 2/, and 2 represent the 
angles respectively in degrees. 

Then x - y = 0, (1) 

2x + 2y-2 = 0, (2) 

x + y + 2 = 180. (3) 

[(2) + (3) + (1) • 3] + 6, 

x = 30. 
Whence y = 30, 

and 2 = 120. 

9. Let x, y, and 2 represent the 
number of degrees in A, B, and C 
respectively. 

Then x - y = 17, (1) 

y-2 = 20, (2) 

and x + y + 2 = 180. (3) 

(1) + (2), x - 2 = 37. (4) 

(3) -(2), x + 22 = 160. (5) 

[(5) - (4)] -*- 3, 2 = 41. 

Whence x = 78, 

and y = 61. 

10. Let x, y, and 2 represent the 
angles respectively in degrees. 

Then x + y - z = 36, (1) 

6x-6y-2 = 0, (2) 

and x + y + 2 = 180. (3) 

(l) + (3), 2x + 2y=216. (4) 

(2) + (3), 7x-5y = 180. (5) 

[(4) • 5 + (5) • 2] + 24, 

x = 60. 

Whence y = 48, 

and 2 = 72. 
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11. Let x, y, and z represent the 
time in hours required by A, B, 
and C respectively. 

Then - + - = -, (1) 

x y 2 

tt-r « 

and - + - = 7- ( 3 ) 

y z 4 

(l)-(2) + (S), ? = A 



(3) ~ (1), 

or 

Then 
and 



1 = 2_ 
*~""48' 
z = 48. 

x = 6f 



18. Let ni = the first numerator, 
m — the second numera- 
tor, 
and d = each denominator. 



Whence 
Then 
and 



y 12 

¥ = ¥• 
x = 8 T , 

z = 24. 



Then 



^ + 5? = 6, 
d d 



or 



m + na — 6d = 0; 
ni + 1 na-l _ A 

V, 



12. Let x, y, and 2 represent the 
number of hours required by the 
pumps respectively. 

Then - + - = -, 

x y 4 

1 + 1 - 1 



or 
and 



ni 



+ 



ni — ?i2 = — 2, 

na 1 

"2' 



(1) 



(2) 



and - + - + - = — 
x y « 48 



(1) 
(2) 
(3) 



d + 22 d + 22 

or 2m + 2n 2 -d = 22. (3) 

[(3) -(I)- 2] +11, d = 2. 

Whence n\ = 5, 

and ri2 = 7. 

Therefore the fractions are j 
and }. 



14. Let x, y, and * be the first, second, and third digits respectively. 
Whence x + y + * = 15, (!) 

z-y = 5, (2) 

lOOx + 10y + z + 396 = 100« + lOy + *, 
or x — z = — 4. (3) 

[(1) + (2) - (3)] + 3, z = 8. 

Whence y = 3, 

and x = 4. 

Therefore the number is 438. 

15. Let x, y, and z be the hundreds', tens', and units' digits respectively. 
Then lOOx + lOz + y - lOOx + 10y + z + 54, 

or z - y = 6 ; (1) 

lOOy + lOx + z = lOOx + lOy + z - 360, 

x - y = 4, (2) 

or x + y + z = 10. (3) 

(3) -(2), 2y + 2 = 6. (4) 

[(4) - (1)] +3, y = 0. 
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Whence 


z = 6, 


and 


x = 4. 


Therefore the number is 406. 





16. Let a, 6, c, and d be the thousands', hundreds', tens', and units' 
digits respectively. 

Then 1000a + 1006 + 10c + d + 2997 = lOOOd + 100c + 106 + a, 
or Ilia + 106 -10c -Hid = -883; (1) 

2a-d = 0, (2) 

6 - c = 0, (3) 

and a + 6 + c + d = 9. (4) 

[(1) - (3) • 10] -*- 111, a - d = - 3. (5) 

(2) - (5), a = 3. 

Whence 6 = 0, 

c = 0, 
and d = 6. 

Therefore the number is 3006. 



17. Let a, 6, c, and d be the num- 
ber of degrees in the angles respec- 
tively. 

Thena + b + c + d = 360, (1) 

a + 6 = 200, (2) 

6 + c = 180, (3) 

and 6 + c + d = 265. (4) 

(1) - (4), a = 106. 

Then 6 = 95, 

c = 85, 
and d = 75. 

18. Let a, 6, c, and d be the num- 
ber of degrees in the angles respec- 
tively. 

Then a-\-c = 180, (1) 

a - c = 30, (2) 

6 - d = 36, (3) 

and a+6+c+d= 360. (4) 

(4) - (1), 6 + d = 180. (6) 

[(6) + (3)] -5-2, 6 = 108. 

Then d = 72, 

a = 105, 
and c = 75. 



19. Let a, 6, c, and d be the sides 
taken in order. 
Then a + c = 80, 

6 + d = 36, 
a - 6 = 0, 
and a + 6 — c — d+17 = 0. 
(1) + (2) + (3) -f (4), 

3a + 6 = 48. 

[(6) + (3)] -*- 4, a = 12. 

Then 6 = 12, 

c = 18, 
and d = 23. 



(1) 
(2) 
(3) 
(4) 

(*) 



>. Let x, y, and z be the num- 
ber of dollars A, B, and C have 
respectively. 

Then 2 (x - y - z) = 100, (1) 
y + y-(x-y-z)-2z = 100, (2) 

2 (z + z) = 100. (3) 
(l)-^-2, x-y-z=50. (4) 

From (2), - x + 3y - s = 100. (6) 

From (3), 2 = 26. 

Whence x = 175, 

and y = 100. 
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81. Let a, 6, and e be the number of dollars A, B, and C had at first 
respectively. 

Then a - (6 + c) + (a - 6 - c) + (2a - 26 - 2c) = 64, 
or a - b - c = 16 ; (1) 

6 + b - (2c + a - 6 - e) + (36 - a - c) = 64, 
or 36-q-c = 32; (2) 

c + c + 2c-(2a-26-2c)-(36-a-c) = 64, 
or 7 c - a - 6 = 64. (3) 

[(1) + (2)] + 2, 6-c = 24. (4) 

[(1) + (3)] + 2, -6 + 3c = 40. (6) 

[(4) + (5)] + 2, c = 32. 

Then 6 = 66, 

and a — 104. 



1. 
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q* + 2q» + 3q a + 2q + l lq a + a + l 
(q a ) a = q*_ 
2(q a ) = 2q a 

= (2a a + q)q 



2a a + a 

2(a a + q) = 2q* + 2q 
2 q* + 2 q + 1 



2a* + 3q* 
2 q» + q* 



2q a + 2q + l 

2q a + 2q + l = (2 a a + q + 1) - 1 



Therefore the square roots are ±(a* + a + 1). 



2. 



x* - 8x 8 + 24x a - 32x + 16 |x 2 -4x + 4 
(x*) a = a* 
2(x 2 ) = 2x a 



2x a -4x 

2(x 2 -4x) = 2x 2 -8x 

2x a -8x + 4 



-8x 8 + 24x a 
-8x 8 + 16x a 



= (2x*-4x)(-4x) 

8x a -32x + 16 

8x a - 32x + 16 = (2x a - 8x + 4) 4 



Therefore the square roots are ± (x a — 4x + 4). 



8. 



c 4 - 10 c 8 + 21 c a + 20 c + 4 |c a -5c-2 

2c a 

2 c a - 6 c 



10c 8 + 21c a 
10 c 8 + 25 c a 



2(c a - 5c) = 2c a - 10c 
2c a - 10c -2 



= (2c a -5c)(-6c) 



- 4c a + 20c + 4 

- 4c a + 20c + 4 = (2c a - 10c - 2) (- 2) 



Therefore the square roots are ± (c a — 6 c — 2). 
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4. n 6 - 6n 4 + 10n 8 + On 2 - 30n + 25 |n 8 -8n + 5 
(n 8 ) 2 = n? 

2n 8 -3n 



-6n 4 + 10n 8 + 9n 2 
-6n 4 + 9n 2 



2(n 8 -3n) = 2n 8 -6n 
2n 8 -6n+5 



10 n 8 
10 n 8 



= (2n 8 -3n)(-8n) 

-80n + 26 

-30n + 25 = (2n 8 -6n + 5)5 



Therefore the square roots are ± (n 8 — 3 n + 6). 



5. 4q 8 +4q*-llq 4 +14q 8 +10q 2 -30q+25 |2q 8 + q2 _ 3q + 5 

(2 q 8 ) 2 = 4cfi 

4q 8 



4q6-llq4 
4a 8 + q* 



= (4q 8 +q 2 )q 2 

= (4q 8 +2q 2 -3q)(-3q) 

20q 8 +10q 2 -30q+25 
20q 8 +10q 2 -30q+25 = (4q 8 +2q 2 -6q+5)5 



-12q 4 +14q 8 +19q 2 
-12q*- 6q 8 + 9q 2 



4q 8 +q 2 
4q 8 +2q 2 

4q 8 +2q 2 -3q 

4q 8 +2q 2 -6q 
4q 8 +2q 2 -6q+5 

Therefore the square roots are ± (2 q 8 + q 2 — 3 a + 5). 

c* - 4c 8 d + 6c*d? - 4cd 8 + d 4 [c 2 -2cd + d 2 
(c 2 ) 2 = <* 
2c 2 



6. 



2c 2 -2cd 
2 c 2 - 4 cd 
2c 2 -4cd + d 2 



-4c 8 d + 6c 2 d 2 
-4c 8 d + 4c 2 d 2 



2c 2 d 2 -4cd 8 + d 4 
2c 2 d 2 -4cd 8 + d* 



Therefore the square roots are ± (c 2 — 2 cd -f d 2 ). 

7. 25y 4 + 30xy 8 - llxfy 2 - 12x*y -f- 4x* |5y 2 + 3xy 

(5 j/ 2 ) 2 = 25 y 4 
10 y 2 



2x 2 



10y 2 + 3xy 
10y 2 + 6xy 
10y 2 + 6xy-2x 2 



30xy 8 - 11 xV 
30xy» + 9x 2 y 2 



20x 2 y 2 - 12xSy + 4x* 
20xV- ^xfy + 4X 4 



Therefore the square roots are ± (5y 2 + 3xy — 2x 2 ). 

8. 9q 6 ~36q 4 x-24q 8 x 2 + 36q 2 x 2 + 48qx 8 + 16x 4 |3q 8 - 6ox-4x 2 

(3q 8 ) 2 = 9q« 

6a 9 



6 q 8 — 6 qx 

6 q 8 - 12 ax 

6q 3 -12qx-4x 2 



- 36q*x - 24q 8 x 2 + 36 q^ 2 
-36q*x + 36q 2 x 2 



- 24 q*x 2 

- 24 q»x 2 



+ 48qx 8 +16x* 
+ 48qx 8 + 16x 4 



Therefore the square roots are ± (3 a 8 — 6 qx — 4x 2 ). 
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9. 9c* - 12 abc* - 2 aWc* + 4a*ft«c + a*&« |3 c 2 - 2 ate - a^ 

(Sc a ) 2 = 9c^ 
6c» 



6c a -2aoc 
6c*~4{a>c 
6c*-4a6c-a 2 6 a 



-12a6c»-2a 2 6«c 2 
- 12 abc* + 4 aW* 



- 6 a 2 **: 2 + 4 a 8 6»c + a*&* 

- 6 aWk* + 4 a«6»c + a*&* 



Therefore the square roots are ± (3 c 2 — 2 abc — aW). 



10. c« - 4xc« + 4x 2 + 2 a 2 *** - 4a*x 2 + a*x a |c»- 2x + q*x 

(c») 2 = c*_ 
2c» 



2c»-2x 
2c 8 -4x 
2c*-4x + a 2 x 



— 4 xc* + 4 x 2 
-4xc»-f 4x 2 



2a 2 xc* 
2a 2 xc« 



4 aW + a*x 2 
4a 2 x 2 + a 4 x 2 



Therefore the square roots are ± (c 8 — 2 x + a*x). 



11. 



6 26 



6 



23= 4 



4- 



6 + 25 
4 c 2 <* 
~6~ + 26 



Therefore the square roots are ± 



(-0 



12. 



9 
a 2 



« a 2 
3+ 4 



3 
a 



/3\ 2 _ 



6 
a 



a 5 


5 


a 
2 


— ? 



a 
2 



Therefore the square roots are ± 



e-i) 
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13. 



x* - 4x 8 + 6x 2 - 2x + l |x 2 -2x + i 
x* 



2x 2 

2x 2 -2x 
2x 2 -4x 
2x 2 -4x + J 



-4x 8 + 6x 2 
-4x 8 + 4x 2 



x 2 -2x + J 
x 2 -2x + j 



Therefore the square roots are ± (x 2 — 2x + J). 



15. 



x* + 6x» + ^ + 2x + i 



x 2 + 3x + - 
3 



(x 2 ) 2 = x 4 
2x 2 

2x 2 + 3x 
2x 2 + 6x 



6x 3 + 



29 x 2 



6x 8 + 9x 2 



2x 2 + 6x + 



2 * 2 o . 1 

— - + 2x + - 

8 9 

2x 2 1 

ir +2 * + 9 



Therefore the square roots are ± (x 2 + 3 x + j). 



16. 



, ,,k ! 35a 2 

4a 4 H 

3 9 



2a , 



(2a 2 ) 2 = 4a* 
4 a 2 



2a 



2a 2 + - 
3 



4 a 3 35 a 2 



3 
4 a 8 



9 



+ a - 

3 9 



4a 2 + 



- 4a 2 

- 4a 2 



2 a 
3 



Therefore the square roots are ±(2a 2 +- — 1) 
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17. 



25m* , 10 m« 127 m» , 9 
4 3 18 4 

26 m« 



5m* 2m 3 
~2~ 3 ~2 



5 m* 

6m* + 
6m* + 



2m 
~8~ 
4m 
~3~ 



10 m« 127 m* 



3 



18 



10m* 4m* 
~s"~ ~9~ 



6 m* H 

3 2 



16m 2 9 

2m + - 

2 4 

15m* _ 9 

2m + - 

2 4 



mu * . /5m 8 , 2m 3\ 
Therefore the square roots are ±J 1- — -I 

\ A o A/ 



18. 



9c*-12c* + 4c» + 6-- + -|sc»-2c + 4 

c c 4 c* 

9c* 



6 c* 

6c* - 2c 


-12c 8 + 4c* 
-12c* + 4c* 


6c* -4c 
6c* -4c 


♦j 


c c* 

+ 6- 4 - + l 
c c* 



Therefore the square roots are ± ( 3 c* — 2 c H — V 



19. 



m* 5 m 17 5n n* 

— r h — + h — - 

n 2 n 4 mm* 
m* 

n 2 " 



m 
n 



5_n 
2 m 



2m 



n 

2m 5 
2 



n 
2m 

n 

2m 

n 



5m 17 

n 4 

_5m 25 

n 4 



-5 



-6-* 
m 



2 + ^ + ^ 
m m a 

2 + ^ + ^ 
m m 2 



Therefore the square roots are ± (— — 5 _ Zi\ 

\n 2 m/ 
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90. 



a* 
26 c* 

a* 
26 c* 



2o» 117 
c 8 6c 2 



40 16 
a*c a* 



a 2 ^ 6 
6 c 2 c 



a 2 



2 a 2 
6 c 2 

2 a 2 5 
6c 2 + c 
2a 2 10 

6c 2 c 



2a 2 10 

6c 2 c 



2 a 2 117 
c 8 6 c 2 



2 a 2 
c 8 


26 
c 2 




8 40 16 




6 c 2 a 2 c a* 


4 


8 40 16 


"a 2 


5 c 2 a 2 e a* 



^ * /a 2 6 4\ 

Therefore the square roots are ± ( 1 ) 

\6 c 2 c aV 



21. 



_^_?f + 9 + A 
4 c* c 2 5 ac 

a 2 



12c 4c 2 
6a 2 26 a* 



4c* 



-3 
-6 



-?f + 9 
c 2 

3a ^ 

- + 9 

c 2 



a 

c 2 

a 

c 2 

a 

c 2 

a „ 2c 
--6 + — 

c 2 6a 2 



_2__ 12c 4^ 

+ 6ac 6a 2 + 26a* 
_2__12c ^c 2 ^ 

6ac 6a 2 + 25a* 



(a 2c\ 
— 1 — 3 H -l 
2 c 2 5 a 2 / 



a 



2 c 2 



-3 + 



2c 
6 a 2 



22. 



2x 2 

2x 2 -4x 

2x 2 -8x 



g4 _ 8x» + 24 x 2 - 32x + 16 [x 2 - 4x + 4 
x* 

x 2 -4x + 4l*. 

x 2 
2x 



-8x 8 + 24x 2 
-8x 8 + 16x 2 



-2 



2x 2 -8x + 4 



8x 2 -32x + 16 
8x 2 -.32x + 16 2x 



— 4x + 4 
-4x + 4 



Therefore the fourth roots are ± (x — 2). 
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c4 _ 4c«d + QcW- 4cd* + d 4 |c 2 - 2cd + <P 



c* 






2c 
2c- 


c 2 
c 2 


-2cd + «P|c 




2 c 2 
2c 2 -2cd 


-4^ + 60^ 
-4<*i + 4<ftP 


-d 


2c 2 -4cd 
2c 2 -4cd 


+ <** 


2c*d«-4cd*+d 4 
2c 2 d 2 -4cd* + d* 


-d 


-2cd+d 2 
-2cd + cP 




Therefore the fourth roots are ±(c — d). 
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The square root of : 

1. 6241 = ± 79. 

2. 16129 = ± 127. 
8. 223,729 = ± 473. 

4. 2 = ±1.414-|-. 

5. 5 = ± 2.236+. 

6. 7.136 = ±2.671 + . 



18. V(84) 2 + (13) a = 85, hypotenuse ; 



7. .6279 =±.792+. 

8. .0461 =± .212+. 

9. .0036 = ± .059+. 

10. y =± 1.483+. 

11. 1}= ±1.362 + . 

12. ^. = ±.308+. 

84 13 KAO 
= 646, area. 



14. V(133) 2 + (156) 2 = 206, hypotenuse ; 



133- 156 



= 10,374, area. 



15. V(645) 2 + (812) 2 = 1037, hypotenuse; 645 ' 812 = 261,870, area. 



16. V(65) 2 - (66) 2 = 33, leg ; 



66-33 



= 924, area. 



/ 325 • 228 

17. V(397) 2 - (325) 2 = 228, leg ; " = 37,060, area. 



18. V(143) 2 + (24) 2 = 145 feet. 

19. V(401) 2 - (399) 2 = 40, side ; 40 • 399 = 16,960, area. 

20. V(677) 2 - (62) 2 = 675, side. Then 1454 is the perimeter. 



21. Let 




s = one side in feet. 


Then 




s + 21 = the other side in feet. 


Therefore 




2s + 2(« + 21) =102. 


Whence 




8 = 15, 


and 




s + 21 = 36. 
V(15) 2 + (36) 2 = 39, the diagonal in feet. 


22. Let 




8 = the number of meters in the side. 


Then 




2 s 2 = (74) 2 . 


Whence 




8 = 52.325+ meters. 


23. V(62) 2 


+ (52) 


2 = 73.539+ inches. 
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24. Let s = 
Then 2.4 8 = 
Therefore 
(s) 2 + (2.4s) 2 = 
Whence s = 
and 2.4 a = 



25. Let 



1 = 



Then - = 
4 

Whence 



the width, 
the length. 

(52)2. 

20, 

48, the length. 

the length, 
the width. 



CtT- 



and 



Then J = 

3Z_ 
4 ~ 

The area = 60 



26. Let w = 

Then 

(2 to) 2 - (w) 2 = 

Whence w = 



(100) 2 . 

80, 

00. 

80 = 4800. 
the width. 

(10) 2 . 
5.773+. 



27. V6*-32 = 5.196+, BD. 
Then 

the area = 15.588 + . 



28. V(10) 2 - (S) 2 = 8.660+, BD. 
Then the area = 43.30+ . 



or 



29. (AB)* 
Whence 

30. Let 

Then 
(12)2 

31. Let 



-{ 



f)'=o»c 



AB 
Area 



11.546 + 
57.734 + 



a = the altitude. 

(6)2 = a 2 , 
a = 10.392+. 

8 = the side in 

centimeters. 



Then s 2 - ^- = (25) 2 , 
4 

or s = 28.86+. 
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1. x* = </&. 

2. z§ = Vx*. 

3. (cd)i = \fjcdj*. 

4. (2x)i = ^2i. 

5. 2xi = 2^x. 

6. 5ai = &-Va*. 

7. (5 a) J = </(3 a)\ 

8. 3rx$ = 3r\ / x 2 . 

9. ftM = ^ifc 2 . 

10. 7 si (* + to)* = 7 ^i" 2 • V< + io. 

11. 3a^(6c)i = 3v^6. \/^. 

12. 5*x3 &* = Vs • ^x 2 • </&. 

13. 4&fc = Vi- Vt. 

14. 2xbyd = 2 vx- vy<\ 



15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 



25l = 5. 
27* = 3. 
16i = 2. 
4! = 8. 
64t = 16. 
125* = 25. 
(-8)* = 16. 
32* = 2. 
81* = 27. 
(- 216)$ = 36. 

<A)* = i- 

(A)*=J- 

(A)* = J. 
25* • 4i = 160. 
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89. 4* • (})i = 1. 

80. (-32)* (-64)1 =-64. 

81. 86i-(i)l = 2. 

82. 9* • (^)t = 1. 

88. 2(f)*. (»* = §. 
84. </S2 • 4* = 4. 
86. </& . 25* = 500. 

86. 12ll • V^~ = 6. 

87. (-843)}- V^ = -l. 

88. l(lH)*'+(ih)* = V- 

89. i/a* = cA. 

40. Vatf = aix 2 . 

41. 3V2a* = 3.2M. 

42. V9Jc = 3xl. . 

43. 5 Vl6 ax 2 = 20 aix. 

44. ^a 2 = at. 



46. "v^ax* = aw. 

46. 2 ^x 2 = 2$x*. 

47. 3\ / 8x* = 6x*. 

48. 4-y27ax« = 12aix. 

49. 2 y/ahfl = 2 aix*. 

60. 4^16x = 8xi. 

61. 7 y/rtf = 7 rhl. 

62. 5 a \^32ro 2 = 10 am?. 
68. 12x 2 \ / ax8 = 12aix*. 
64. cV(def = cdM. 

66. uv y/(u + t>) 6 = uc(m + «)*. 

66. 3 Va* • v^x 2 = 3 aW. 

67. 2a ^ax 2 • ^2m = 2$a*x$mi 

68. v x a • V y* = x»y». 

69. "v^x* • Vx 8 " = x"S\ 
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1. Vl2 = Vi~3 = 2V3. 

2. V32 = Vl6-2 = 4 V2. 
8. V76 = V25-3 = 5 V3. 

4. 2 V60 = 2 V25-2 = 10 V2. 
6. v^io = ^8^5 = 2 V5. 

6. ^^64 = ^27^2 = 3 </2. 

7. V20 = VJT6 = 2 V5. 

8. ^3000 = v^lOOO • 3 = 10^3. 

9. 2 ^24 = 2 ^8^3 = 4 </S. 
10. Vj = V| = i V2. 

11. V| = V^ = iVio. 

12. Vj = V T ^ = j Ve. _ 

13. 3 Vg = 9 Vf = § V2. 



14. 5 Vf = 5 VjJ = $ Vl5 = Vl5. 
15.^ = ^ = 1^4. 

16. 4^J = 4v / } = j^2 = 2v / 2. 

17. 8^ = 8^=1^14 = 4^14. 

18. Vl - (J) 2 = V} = J Vs. 

19. Vl + (J) 2 = V^ = J V10. 

20. V2 + (j) 2 =Vj|= i_V69. 

21. i/l - (J) 2 = V\ = ^$ = J Vs. 

22. ^4 + (§) 2 =#^=2 <^=| ^16. 

23. VT+JW = ^ = 1 ^8. 

24. V25a 2 = V6 2 • a 2 = Vda. 

26. 3V4x« = 3V4x*. Vx = 6x a Vx. 
26. a\ / 8^ = a^ / 2^»=aV2x. 



27. x V49 a*x 2 = x V(7 ax) 2 = x Vfax. 

28. Vl26x 3a y3 m = V6 8 • x* a • y 3 *" = V5 x a y m . 
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A/27 A/ 81 9 

\x-y \(x-y) 2 (x-y) 

36. V4 + 4 V2 = V4(l + V2) = 2V1 + V2. 

37. Vs - 4 V2 = V4 (2 - V2) = 2V2- V2. 

38. Vl8 + 9 Vs = V9(2 + VS) = 3V2 + V3. 
89. V25 V6 - 100 = V25( VI - 4) = 5 VV6 - 4. 
40.. "^16 + 8 V2 = ^8 (2 + V2) = 2 "^2 + V2. 

41. ^81 + 3 V243 = ^81 + 27 V3 = ^27(3 + VS) = 3^3 + V3. 

42. Vr2 _ 2 2F V2 = V#2(i _ 2 V2) = fl Vl - 2 V2. 

43. "V^32 - 64 V3 = "V^16(2 - 4 V3) = 2^2 - 4 V3. 

> 2 * 4 2 

48. 2"V^ = V4-V2 = V8. 51. 4^2 = ^64^2 = ^128. 

49. 3V5= V9-V6= Vi6. 52. 8^ = ^27 V\ = V*J- = V9. 

50. 3 Vi = ^27 • VI = ^108. 53. x a V& = Vc* V? = V?. 
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m. 2 x* y& = -van? ■ v& = \^x«. 

x + 3 '/ q*x» 8 /(x + 3f '/ oftc* '/ x + 3 

' ox \(x + 3)« \ (ox)* \(x + 8)» \ ox 
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1. V27 + Vl2 = 3V8 + 2V3 = 5V3. 

2. Vi5 - V20 = 3V6-2V5 = V6. 

8. 2 V200 -3V8 = 20V2-6V2 = 14V2. 

4. \ / 66 + 2^189 = 2^ + 6v / 7 = 8-v / 7. 

5. 2^320- ^60 = 8\^5-6-v^. 

6. </2b - -V&0 = V& - 5 V2. 

7. < / 32 + 6\ / 162 = 2^+15\ / 2 = 17^2. 

8. 6Vj-}\^ = |V2-|V2 = V5. 

0. Vj + 2V}-3Vj = jV8 + fV3-V6 = {V3-V6. 

10. V^ - Vl20 - 2 Vj = ^ V30 - 2 V30 - J V30 = - H V30. 

11. V^ + 2 V^ - Vy = J VlO + | VlO - J VlO = f $ V16. 

12. ^-\^2 + ^ / 6 = i^6-^12 + ^6==}v / 6- ^12.- 
18. aV4 + V^=aV2 + 2aV2 = 8aV2. 

14. *_J**L*_:?V3. 

\ 4 2 

15. 2x^54x-3v / 16x* + v^ = 6 x ^2x - 6 x "V2X + ^2x = "v^x. 

16. V%ltf + x^375x* - VlQx* = 3 x a ^3x + 6 x a <^Sx - V2x 

\ac 
18. V(/n~+^i)* — n V(/n -f n) 2 = (m + n) VnT+^n — n V(rn~+~n) 

= m Vwi + n. 
10. \^(a -f ft) 4 - ^8 a 3 (a + 6) + \ / a 2 + 2a& + 6 2 

= (a + b) v^a + 6 - 2 a ■v'a + 6 + ^a~+~6 

= (6 - a + 1) ^a + 6. 
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20. ^a 8 + 4a 2 + 4a - Vcfi Vtf = (a + 2)Va-aVa-2Va = 0. 

a 8 

21. VSV - XV ^g + X y^+t±JP 

= ay Vxy — xy Vxy + V(x 2 + 2xy + y 2 )xy 
= (x + y) v'xy. 

22. ra Vrs + \/ 2 "v^r*^ = r8 Vrk H — ^v^rs — 2 rs Vra 

\ r 2«2 ^ rs 

= — Vrs — ra Vrs 



ra 



=vs(l-«). 



1 - r 2 « 2 



Vr«. 



rs 



\x \y \ xy x y xy 



= Vxy 



/2 lx+i/\ 3 /— 
\x y xy ) x 



24. V3x 2 -18x + 27 - V27(x 2 + 2x + l) = (x - 3) Vs - (3x + 3) Vs 

= -2xV3-6V3= V3(-2x-6). 

25. ^(a - 3) 2 (5 a - 16) + ^40 = (a - 3) ^5 + 2 ^5 

= a^-^5 = ^6(a-l). 
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io. Vf.Vvj=V|_=§. 
n. Vii.V 1 J r = Vi = i. 

12. ah • (6c) i = Vo6c. 

13. 2 Vx • ^ix 8 " = 2 VJ^4 = 4x 2 . 

14. 5VYa'S</Wa = 15</32a* 



1. V^.V8 = Vl6 = 4. 

2. V3 • V27 = V81 = 9. 

3. 6i • 20^ = l(K)i = 10. 

4. 18* • 8i = 144* = 12. 

5. ^16 • ^4 = ^64 = 4. 

6. ^4-^12 = ^48 = 2^6. 

7. (100)i (30)i = 3000J = 10 ^3. 

8. Vs • \^32 = v^2 8 • 2« = </& 

= 2 2 = 4. 

9. Vj|. V76 = V36 = 6. 

17. V75a.(45a)*= V3 • 5 2 • 3 2 • 5a 2 = 15a Vl6. 

18. V2u • VTi? • VOuv = V48M 2 !? 2 = 4 uv V3. 



= 30v / 4a 2 . 
15. 2 VWs • 7 VrW = 14 VrVPU 
= UrsHVRr. 
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19. 



21. 
28. 
23. 
24. 
25. 



27. 
28. 
29. 
80. 

81. 

32. 



5 V3w • 6 Vsm = 25 V9m a = 76 m. 

(3Vs^) 2 = 9.3x = 27x. 

■V2 • V2 = 2* • 2l = 2* = \^2« = Vi$2. 

Vs • ^3 = Si • 3i = 3* = V3* = V243. 

</2 • V§ = 2l • 32 = 2* • 8* = ^2 2 • 3» = Vl08. 

V2 . \^3 = 2* • 3i = 2l • 3& = \^2 8 • 3 a = V72. 

^4 • V2 = 2 J • 2l = 2^ = 2 -V2. 

V5 • ^8 = 2* • 2 = 4 V2. 

Vs • \^24 = 3l • 2 • 3i = 2 • 3^ = 2 ^243. 

Va • y/a = a* • a* = o« = Va fi . 

VS».^a? = a* • a* = aV 1 = a 2 Vi. 

V2a • \/2a = (2 a) J (2 a)i = (2 a)i = </(2 a) 6 = ^32 a 6 . 

^Tx 2 - V2x = 2$.x*-2l-xl =2i-xt.2*-xi = 2 J»l = 2xV2x. 



/5x '/"a 8 " /6x\l/a\l a a/5x\i/a\i a '// 5x W a V 
'T'Vw^VT/ I5J *x = xATJ W = x\lTJ w 



a 

x 




= — \ / 3125ax 2 . 
5 5x 



33. 
34. 
35. 



(x + a Vm) Vm 8 = x Vm 8 4- Q> Vm* = mx Vm + am 2 . 
( V6a - ViO a 2 ) ( VJTa) = 5 a - V5O0 8 = 5 a - 5 a V2a. 
( V2 + V§) ( V2 - V3) = 2 - 8 = - 1. 



36. 



37. 



6V3 

SV3 
16-3 


-4 

+ 8 

- 12V3 
40 V§ - 32 




45 + 28 V3 - 32 : 

V5- V§ - V2 
V5 + V3 + V2 


= 13 + 28 V3. 


5- 


■ V15- VTo 

Vl5 

+ Vio 


■3- Ve 
- V<5-2 


5 




3-2V6-2 



= -2V5. 
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38. 3 V2 + 2 VS + V30 

3-2 +2V6 + 2VI5 

3V5 +2.3 + 3V10 

-5V6-2VT5 -SVJO 

6 +6 =12. 

60 + 6V2 6a + ftV2 36a 2 + 12a&V2 + 26 a 



39. 



2 4 

= 9a 2 + 3a6V2 + -. 



40. R - -V5 

2 

2B + ^V3 
2 

22J2- JFV3 

2B2+ ^V3-^- 2 = ? 2 V3-?! = :? 2 (V3- i ). 
2 4 2 42 V5/ 

41. Va + & • Vo-6 • V2 a 2 - 2 ft 2 = (a 2 - ft 2 ) V2. 

42. 2 Vx- a + Va 

t-3Vz-a- 5 Va 



- 6 (x - 0) - 3 Vxa - a 2 

- 10 Vxa -a 2 -5a 



-6x + 6a - 13 Vox - a 2 - 5a = a-6x-13 Vox - a 2 . 

43. (3^x-a)(- 6 Vx - a) = - 15 Vx 2 - 2 ax + a 2 . 

44. V2- V2 • V2 + V2 = V4 - 2 = V2. 

46. V a - Vfi • V2a - 2 Vft = Va - Vft . V2(a - Vft) = (a - V&) V2. 

47. ( ^) a = ^4. 49. (2 ^i2)» = 4 ^144 = 8^18. 

48. (2 -5^S) a = 4 ^9. 50. ( V 2 _ V2) 2 = 2 - V2. 

51. (8 V z + Vsf = 9(x + V3) = 9z + 9 VI. 

52. [(2 "JOT = (4 V9) a = 16 -Wl = 48 -WL 
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68. (2o^8z) 9 = 4^^64^ = 16^^. 

54. (</ 2 + <fiy = n + 2'V6 + 'V9. 

66. (^4 + 4>/3) 9 = ^16- f 32V8 +48 = ^8 (8 + 4 V3) = 2 "V^8 + 4V3. 

56. (l >^9 - 9 V2) 2 = I ^81 - 162 V2 + 162 = J "V^27 (9 - 6 V2) 

- J V^9 - 6 V2. 

57. (V2 + ^8) 2 = 2 + 2 V2 v's + ^9 = 2 +2 ^72 + ^9. 

68. (2 • ^3 - V2) 2 = 4 "^3- V2. 60. (3 V2) 8 = 27 VS = 64 V2. 
59. (2 V5) 8 = 8 V27 = 24 Vs. 61. [( V2) 9 ] 8 = (2)« = 8. 

62. [(v^S) 3 ]^ (3l)» = 3* = 81 V3. 

68. (Va - V5) 8 = (V3) § - 8(V3) 2 V6 + 3(V§)(V6) 2 - (V5) 8 

= 21 V5 - is V5. 

64. (2v^ + ^^) 8 =(2V2) 8 + 3(2^^) 2 ^/3 + 3(2V2)(V3) 9 + (V3) , 

= 34 V2 + 27 V5. 

= 1-3 ^18 + 3 ^12. 

66. ( V2 + V2) 8 = (2 + V2) V2 + V2. 

67. (^2~V3) 8 = (^) 8 -3(^ 2 V3 + 3(^2)(V3) 2 --(V3) 8 

= 2 - S^^ + 9^2 - 3 VS. 

68 . J22 + /|^3^ 9 =jBa + ^(2_V2)l 

= R 2 H 

2 4 

_3iy iyV2 

2 4 

= ?(6-Vi). 
4 

»• ^-(fv5-|)' = ^-(y- 2 -^ ^f) 

- A Mfi a -6R 2 + 22^V6 

* 4 

= > /f(2V5- 2 ) 

= ^V 2 V5_2. 
2 
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= j[l62J2-6J22 + 2iJ«V6]l 
= j[i?»(lO + 2V5)]i 

= ^VlO + 2 V5. 
= |>»(2- V§)]i 

= J2 V2 - V5. 

„. [„_(»^3) , ] , .[,_(M-*)]» 

= i[2J«(2 + V3)]i 
= * V 2 + Vs. 



73. 






VFli 



_r 2iP+gvT i 

= *V2TV2. 

2 



= V2 i?2 _ R2 V2 

= i?V2- V2. 

75. (|V2T^)(^^?)4 = (fV?32)4=i P Vi. 

76. When x - - 2 + V5, 

x* + 4x + 1 = (4 - 4 V§ + 3) + (- 8 + 4 V3) + 1 = 0. 

77. When x = 2 + Vs, 

x 2_2x-3 = (4 + 4V6 + 5)-(4 + 2 V5) - 3 = 2 + 2 V£ 
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78. If x = 2 + VS, 

x> - 4x - 1 = (4 + 4 V5 + 6) - (8 + 4 V5) - 1 = 0. 

If x = 2 - V6, 

x a - 4x - 1 = (4 - 4 Vs + 6) - (8 - 4 V5) - 1 = 0. 

79. If x = J + J Vl3, 

8x a + 3x - 6 = 8(j + J Vl3 + y) + (i + i '^lS) - 6 

= V + i Vl3 + J+S Vl3-6 

= 7 + 3 Vl3. 
If x = J - J Vl3, 

8x« + 8x - 6 = (} - J Vl3 + y) + (5 - | Vl3) - 6 

= 7-3>/l3. 

80. If x = 2 + V3, 4 + 4V8 + 3-8-4V3 + l=0. Yes. 

Ifx = 2-V3, 4-4V3 + 3-8 + 4V3 + l=0. Yes. 

81. If x = - 4 + VS, 16 - 8 V6 + 6 - 32 + 8 Vs + 11 = 0. Yes. 
If x = - 4 - Vs, 16 + 8V6 + 6-32-8V6 + ll = 0. Yes. 

82. That 2 ± Vs are roots of x 2 - 4x + 1 = 0, and that - 4 ± ^5 are 
roots of x a + 8x + 11 = 0. 
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A rationalizing factor of : 

1. V5 is V5, Vb • V5 = 5. 7. ^2 is ^4, v^2 • ^4 = 2. 

2. sV6isV6, 3V5. V5=18. 8. v^3 is v^9, \^3 • ^9 = 3. 

3. 2V7is V7, 2V7.V7 = 14. 9. 2 VE is V%b, 2 -^6 • ^26 = 10. 

4. V8 is V2, V§ • V2 = 4. 10. ^16 is v^4, ^16 • ^4 = 4. 

5. V32 is V2, V32 • V2 = 8. 11. ^25 is "^5, ^25 -^6 = 5. 

6. V27 is VS, v^7 • Vs = 9. 12. ^36 is v^6, ^36- \^6 = 6. 

13. ^JSis^, ^49-^7 = 7. 

14. V2 + 3is V2-S, (V2 + 3)(V2_3)=-7. - 

15. Vi - V2 is V3 + V2, (V3 - V^)(V5 + 2) = 1. 

16. 3 + V7 is 3 - V7, (3 + V7) (3 - V7) = 2. 

17. 3 V2 - 5 is 3 V2 + 5, (3 V2 - 6) (3 V2 + 5) = - 7. 

18. 4 V3 - V2 is 4 V3 + VS, (4 V3 - V2)(4 VS + V2) = 46. 

19. 2 V5 + 7 V5 is 2 V5 - 7 V6, 

(2 V5 + 7 V6)(2 V5 - 7 V6) = - 274. 

20. Vx - V a is Vx + Va, ( Vx - Va) ( Vx + Va) = x - a. 

21. V3a + Vxis Vjfa*- Vi", (V3^ + Vi)(V3a-v^) = 3o~x. 
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. 3Vx-aV2is3V^ + aV2, (3 Vi- a V2)(3 Vx" + a V2) 

= 9x-2a 2 . 

23. Vx + a + Vx is Vx+~a _ Vx, (Vx + a + Vx)(Vx + a - Vx) = a. 

34. Vx - Va-x is Vx + Va-x, (Vx - Va - x)(Vx + Va - x) 

= 2x — a. 

26. V2 ax - x 2 - Vox is V2 ax - x* + Vox, 

(V2ax — x 2 — Vax)(V2ax-x 2 + Vox) = ax - x 2 . 
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l.^P=V5. 6.^ = 2 VS- 

V2 4 V5 

(3)i 2 V5 V5 * V5 

V5 1 V3 1 rr ft 4V10 V2 

3. = = — - r= - V3. o. — = . 

Vl8 V§ V9 3 8V5 2 

4 _6_ = ^^_ = 3^ 9 ._^ = 2VL = ?V3. 

2V2V2.V2 2 4V3V3-V5 3 

t 3Vl2 _ /- , A 3V2 1 1 

5. — — - = 3 V2- 10. = = — . 

Ve 15 Vg 5 V? 10 

u V5+ Vl8 = V8+-V9 = V5+8 = i^ x 
3V2 3 3 3 

, ft Vl2-V24 V4-V8 2-2V2 , /r 
12. = = = 1 - v 2. 

2V3 2 2 

18 ,6ViO-MVi5-V*> = 3Vi + 2 V^2J = 3 ^ + 2V5-1. 

2V5 2 

i4 l 2+ V3 + V6 := 12V6 4-VT8 + V30 ^ 1^ 1^ 

Ve 6 26 

V6-V9 + I8 Vr2-Vl8 + 18\^ 2V3-3V2 + I8V2 



15. 



2 V2 2 • 2 

2V3 + 15V2 



4 
16. 



V6+2 _ V25 + 2V5 _ 5 2 ^/-_1 2 ^ 
Vl26 V625 25 25 5 26 * 



17. — if = Vy.j = Vi = 2. 
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gy/bc _gy/b _ 2^10 _ 1 ^jjj 

dV~c~ * ' 6 8' 

"• ^ - Vb ~ V^ ~ 6 6^ 26 

^ = 2 ^ 1 ^ = 2i J i =: l^ =: l^ 
^4 ^8 2 2 2 

4* _ -yi _ v^i . V5 __ 2J . 2* . 3* _ 2* . 3* = 2 y^-y _ 1 ^j 

'^"Ve'Ve.Ve" « ~ 6 ~e ' ~"s 

" 4 i ^4 ^4.^2 2 2 2 2 

_ ^27 1^7. V5 3^. 3i 3H l l0/ r 

80. — — r = — — := = ~ = —r- — ~ VS. 




= 1=^128. 



V27 V27.V3 9 9 

.1 ^ = *\ • ^ = (*>« <*>* - w tf - n A - ?/*" - 

'/j*L */Z! _ 

\72a^ \72a = Vgljl = * /72g = W = A ^. 
'/a" "fa*" >/ 72a \8a \64o» 2a 

\81 \81 • 81 



83. 



= 5(V6-2) = 5V6-10 = 6V5 _ 10- 



Vg + 2 (V6 + 2)(V6-2) 5 -4 

M __2_ = _2C2+^)_ = 4 + W§ = 4 + 2 ^ 
2-V3 (2 - V3) (2 + V3) 4-3 

35. — 1— = 4 ^ + V ^ = 4V3 + 4V2 = 4V 3 + 4 ^ 

V3-V2 (V3- V2)(V5 + V2) 3-2 

36 ^5 _ V5(3V2 + V6) = 3 VlO + 5 _ 3 ^ 5 

'3V2-V6 (3V2-V5)(3V2+V6) 18-6 13 + 13* 
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87 V5-.V3 _ (VE-Vs)(VE- Vs) _ 5-2V16 + 3 _ ^ 

' V6 + V3"(V6 + V3)(V6-V3)~ 5-3 

ag 4V3+2V2 _ (2V3 + V2)(2V3 + V2) _ 12+4V6 + 2 _7 2^ 

4V3-2V2 (2V3_V2)(2V3 + V2)~~ 12-2 "~6 6 
39 # 2V6-3V3 _ (2V6-3V3)(V6 4-l) _ 2-6-3 Vl5 + 2 V& -3 Vs 
6V6-5 ~ 6(V5-l)(V6 + l) ~ 6(6-1) 

^-A^ + AVS-^Vs. 

40. 3 + V2 = 3 + 1.414 = 4.414. 

41. 14 - 5 V7 = 14 - 13.2286 = .771 + . 

42. 6+2V6 = 6 + 2- 2.236 = 6 + 4.472 = 10.472. 
6 - 2 VI = 6 - 4.472+ = 1.627. 

AO 7±V5 7 ±2.449 9.449 4.660 . . . , ,-- 

43. — =- = -=— = — — or — — which equal 3.149 or 1.616 

3 * 3 3 respectively. 

^^ = 3V30 = 16 : 431 =:1643 

2 V6 10 10 
2V6 + 1 _ (2V6 + l)(3V6 + V3) _ 6.5 + 3V5 + 2Vi5+ V3 

3 VI - VS ~~ (8 V5 - VS) (3 V6 + V§) ~ 9.6-3 
30 + 3 V6 + 2 Vl6 + V3 30 + 6.708 + 7.746 + 1.732 



45. 



42 42 

46. V2-V3 = V2 - 1.732 = \^267 = .617. 

47 ^ = 1732 = 1732 = 359 

" V3 + v^4 + V6 1.732 + 1.687 + 1.495 4.814 



= 1.099. 



48. 



49. 



60. 



51. 



Vq + V& _ (Va + V6)(Vq + Vb) _ q + 2Vq& + 6 

VS- V&~(VS-V&)(VS + Vb)~ <*-& 

2 Vx- Vq _ (2 Vx - Vq) ( Vs - 3 Vol) _ 2x - 7 Vox + 3a 

Vx + 3Va (Vi + 8Vi)(Vi-3Va) x-9o 

rV3 + Vr _ (rV3 + Vr)(V3 + Vr) _ 3r + V3r+ rV3r + r 

VI -Vr (V3- Vr)(V§ + Vr) ~~ 3-r 

_ 4r + V3r + r V3r 
" 3-r 

mVn + aVft _(mVn + a Vb) (m Vn + a V&) 

m Vn — a V& (mVii-o V&) (m Vji + a V&) 

__ wi 2 n + 2 am V&n + a 2 b 

~~ m*n — a 2 6 
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62. 



Vq-3-2 _ (Vq-2-2)(Vtt-2-2) _ q-2-4Va-2+4 
Va - 2 + 2 ( Va - 2 + 2)(Va - 2 - 2) 



a-2-4 



a-4Va-2 + 2 



6 



53. 

54. 

55. 
56. 

1. 



2 = 2 ^2 - - V2 = 2 Vl6 - 8 V5 = </^~^yg 
x - Va + 6 (a; - Vq + &) (x — Va + &) x a — 2 x Vo + 6 + a + 6 



x + Va + 6 (x + y/a + b) (z - Va~+&) x a -a-6 

Va + V&_ (Vq + V6)(Vc- Vd) _ Vac + Vbc- Vad - V&d 



Vc + Vd (Vc"+ V5)(v^- VS) 

No. 
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2. 



10* + 6* = A a . 
A* = 126. 

A= Vl26=5V5, 

the hypotenuse. 

10a - 6 a = P. 
P = 75. 

I = V76 = 6 VS, 

the leg. 

5.6V3 



8. 



Area = 



R 2 

B* - — = P. 
4 



= 12J VS. 



P = 



3iF 



the leg. 

**Vs 



Area = 



2 2 






4. 



10 s + 10 2 = D 2 . 
Da = 200. 



D = V200 = 10 V2, 

the diagonal. 



5. 



6. 



7. 



8. 



d 



10» = 25«. 
5» = 60. 

5 = V60 = 6V2, 

the side. 
Area = S 2 = 60. 

4# a = 2S a . 
S 2 = 2fl*. 

5 = V21P = JR VS, 

the side. 
Area = S* = 2 iF. 

* 

A 2 = 12* - 6 s . 
A 2 = 108. 



Area 



A = Vl08 = 6 V3, 

the altitude. 



5 s 
4 



4* = 



3S* 



Area = 



aP = ^V3, 
\ 4 2 f 

the altitude. 

s.sVs ^ffl^ 

22 4 
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S 2 IP 92P 

9. S*- — =102. 12. #2 = £L + liL. 

4 4 4 



3 -^ = ioo. • ff=A f* = *VIo, 

4 \ 4 2 ' 

S* = ^ y. the hypotenuse. 

8 = V^p = 20 V* pa 

= 6| V3, the side. ' 25 

(2Q V§) 2 ^ _, 24 #» 

Area = ^ — ^-Vs P = ——. 

4 ^o 

10. 2J 2 = 20 2 . * 25 5 

P = m 14.iI» = BP + ?(6-aVg + l) 

I = V200 = 10 V2, 4 

the leg. = 4ff» + 6flg-2i?gV5 

I0V2IOV2 „, 4 

Area = R 2 



= 100. 



2 = — (10-2V5). 



4 



J2 



H=- V10-2V6, 



11. — = 32. 2 the hypotenuse. 

P = 64. 15. H2 = - + (/J2-U2V3 + — ) 

J = 8, the leg. 4 \ 4 ' 

#2 _ g2 + 82 = 128. = 2E 2 -fi2V3 . 

.ff = Vl28 = 8 V2, H = E V2 - V3, 

the hypotenuse. the hypotenuse. 

16. Area = 5 — V4-v^.3> 9 ^ 4+V ^ = 9i^Vl6^3 = 9i?2Vi3. 
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1. x* - 6 = (x + V6)(x - V5) . 

2. 3x 2 -4 = (xV3 + 2)(xV3-2). 

3. 5x2 - 1 = ( x V5 + l)(x V5 - l). 

4. x* - 4 = (x 2 + 2)(x 2 - 2)= (x 2 + 2)(x + V2)(x - V£). 

fi. 4x* - 1 = (2x 2 + l)(2x 2 - 1) = (2x 2 + l)(x V5 + l)(x V2 - l). 

6. x* - 2 =(x - ^2)(x 2 + x-s/2 + ^1). 

7. x* + 6 = (x + ^6)(x 2 - x ^6 + ^36> 

8. 3x8-l=(x^3-l)(x2^ + x^3 4-l). 

9. x 8 + 4 = (x4-^ 4 )(x 2 -»^ 4 +^6^ = (x+^i)(x2-x^4 + 2^? N 
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10. 2x* + 8 = 2(x* + 4) = 2(x + VI) (x 9 - x <fe + Vw) 

= 2(x + ^i)(x 9 - x\^4 + 2 \^2). 

11. 2x«-8 = 2(x i -4) = 2(x-v / 4)<x9 + x\^i+ ^16) 

= 2(x - ^J)(x 9 + x^4 + 2 \^2). 

12. 6x» + 24 = 6(x« + 4) = 6(x + ^(x 9 - \^4x + 2 v^2). 



13. x 9 -2 = 0. 

(x + V5)(x- v^)=0. 
Whence x = ± V2. 

14. x 9 - 6 = 0. 

(x+ V6)(x- Ve) = o. 

Whence x = ± V5. 

lfi. 2x 9 -l = 0. 

(V2x + l)(V2x-l) = 0. 

™. 1 V2 
Whence x = ± — — = ± 

V2 2 

16. X* + 6 = 5x 9 . 

(X* - 2) (x 9 - 3) = 0. 
Whence x = ± V2 or ± V§. 



17. 4x* + 6 = 12x 9 . 
(2x 9 -6)(2x 9 -l) = 0. 

Whence x = ± V| or ± Vj 

VlO V5 

= ± or± 

2 2 

18. 3x* + 8 = 14x«. 
(3x«-2)(x 9 -4)=0. 

Whence x = ± 2 or ± J Ve. 

19. 5x*-16x 9 + 3 = 0. 
(6x 9 -l)(x 9 -3) = 0. 

Whence x = ± J Vs or ± V3. 

90. x* + 8a = 4x 9 + 2ax*. 

(x 9 -4)(x 9 -2a) = 0. 

Whence x = ± 2 or ± VJFa. 



21. 



Whence 



22. 



Whence 



ax* - x 9 + 3 a 
(ax 9 - 1) (x 9 - 3 a) 



x = ± 



3a*x 9 . 
0. 

Va" 



or 



a 



±V3a. 



4x* + a = x 9 + 4ax 9 . 
(4x 2 -l)(x 9 -a) = 0. 

x = ± i or ± Va. 
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1. When f(x) = 0, x = - $. 

2. If 2x + 3 = 0, x = -J. 

3. They are equal. 

4. When f(x) = 4, x = J. 

5. If 2x + 3 = 4, x = J. 

6. They are equal. 

7. Yes. When/(x) = 6, x = |. 

8. When /(x), 2x + 3 = -2, x 



= -!• 
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10. Yea. When /(a:), 6 - 2 x = 0, x = \. 

11. (a) Wben/(s), 5-21 = 9, x = - 2. 
(6) When/(x), 6 - 2z = 5, z = 0. 

(c) When/(l), 5 - 2z = - 3, X = 4. 

(d) When/(s), 6 - 2* = - 7, x = fl, 

IS. The roots obtained from the graph check in the equation. 

13. The graph of any linear function of x should give a straight lin 
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2. If 4s' -4x- 15 = 0, 

then (2x+3J(2x-6) = 0. 
Whence *=-jo 



3 


They are the 






4 


When/<*), 
4a*-4x- 


15 


= 20, 






a 


= -! 


S 


The roots are 


-i 


and I 


6. If 4a=-4:c- 
en (2s + 5)(2s 
Whence 


1G 
-7) 


= 21), 
= 0. 
= -1 



7. 


H/«. 










4z*- 


4x 


-15 = 


9. 


then 






i = 


3 


H/W. 










4x»- 


4a 


-15 = 


-I 


then 






i = 


2 


8. 


If 4x"- 


4s 


-15 = 


«, 


then 


(2a -6 


(2a 


+ 4). 


0. 



Whence 
If 4s*. 



- 15 = 



then (2s-4)(2x + 2) = 0. 

Whence x = 2or -1. 

9. Valuesof x for/<s) = - 25 or 
— 20 cannot be read from the graph, 
for the graph does not reach these 
values. 



FIRST COURSE IN ALGEBRA 



When x = 


~4 


-3 


-2 


-1 





1 


2 


3 


4 


5 


6 
20 


fx, x*-2x-4 = 


20 


11 


4 


-1 


-4 


-5 


-4 


-1 


4 


11 



11. Yes. 

IS. When/(i), a?- 2a: -4 = 0, a =- | 

13. The roota are - { or y , nearly. 

14. No. It can be obtained graphically. 
IB. Yea. Read values of x for/ (x) = 0. 
16. 



* 


-4 


-3 


-2 


-1 





1 


2 


3 


4 


6 





7 


m 


24 


14 


6 





-4 


-0 


-0 


-4 





6 


14 


24 



When /(*) = 0, x 
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X 


-8 


-2 


-1 





1 


2 


3 


4 


s 


8 


7 


/(*) 


•ib 


Ki 





4 


1 





1 


4 


9 


1(S 


26 



When/(z), 

as"- 4s: + 4 = 0, 
as = +2. 
If x*-4z + 4 = 0, 

then <x-2>(x-2) = 0. 

i = + 2. 



18. It touches the x-axis. The equation x* — 4x 4 
The only value of z which satisfies the equation x 1 - 
If /(x), a; 1 - 4 as + 4 = 0, i = 2. 
If /(x), x* - Ix + 4 = 4, x = or 4. 
If /(x), z 1 - 4x + 4 = - 1, x has no real value. 
If /(I), x 2 — 4as + 4 = — 10, x has no real value. 



X 


-4 


-3 


-2 


-1 





1 


2 


8 


4 


e 





fix) 


22 


ia 


6 


1 


-2 


-3 


-2 


1 


8 


13 


22 



When f(x), x" - 2 as - 2 = 0, x = 2.7 or - .7. 
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X 


-a 


-5 


-4 


-S 


-2 


-i|. 


1 


2 


3 


4 


/<*> 


19 


10 


3 


-2 


-6 


— S J — 5 


-2 


3 


10 


19 



When/(z), x + 8x - 6 = 0, x = 1.4 or - 3.4. 



> 





-1 


/(*) 


4 
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* 


-7 


-6 


-6 


-4 


— 3 | — 2 


-1 





1 


2 


8 


4 


/{*) 


29 


10 


11 


5 


1 | -1 


-1 


1 


5 


11 


19 


28 



The lines cross the axes at points which have the same values respec- 
tively. 



. 


- t 1 2 


8 4 5 6 


7 
14 


A«) 


14 7 2 ~1 


-2 -1 2 7 














£ 




£ 




--£ - 




11 _ 


j 


R3 


1 


' tl 


t 


fi — r 


:/::: 


sti 


t 


i-.Si 


J_ r 




1 ? 


S3 


WHC = 


t£_j. 





!n/(i) = 0, a; = 1.6 or 4.4. 
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. 


-.[0 


1 


2 


3 


<|< 


e 


T 


/(*) 


18 11 


a 


3 


2 


3 | 6 


ii 


18 



The equation z* — 6 z + 11 = has no graphical solution. 



X 


- 1 


-,1 


2 


-! 


-1 





1 


l 


2 


3 


/(*) 


22 


16 


7 


4 


S 


1 


i 


4 


11 


22 



The „u,tion SI*" + « + 1 = n h„ „ graphical solution. 
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X 


-j 


-3 


-2 


-J 


-1 





1 



2 | 9 


3 
20 


/(*) 


20 


14 


6 


2 





-1 



Whenc 


&-w = 


V- 

4-7o 


r-2 


8. x (x + 2) -5 (x 


+ 2) 
-8a 


= 0, 
= 10. 


Wheno 


s = -2o 


+ 6. 


=v 


4. 

Whenc 


<i/+t) a = 


i- 
l. 

fcor 


-1. 


S. 2 J/" 


-9y + 4 = 


0. 






--?« 


-2. 






(r-i)*= 


H- 





-2(-16 = 0, 
P-2t = 16. 
(( - 1)» = 16. 
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10. 


x* 


-2x-4 = 0, 




or 






-2x = 4. 
- 1)* = 6. 




Whence 


i 


x = l±V6 










= 1 ± 2.286 










= 3.286 or - 


-1.236. 


11. 
or 

or 


»*- 


-ft' 

<•- 


o - 1 = 0, 
12 

ft) a = IHi 

v = | or — 


J- 



12. a* -2a -81 = 0, 
or a*-2a = J. 

(a-l)* = |. 
Whence a = 1 ± } v2. 

18. A*+10A + 13 = 0, 
or A* + 10A = -18. 

(h + 6) a = 12. 
Whence A = - 6 ± 2 Vs 

= -1.636 or -8.464. 



12 



14. 12P-26t + 12 = 0, 
or 

<« - H) a = *SV 

Whence t = J or f . 

16. 42 + 2* 3 =-19s, 

or ^ + 2|f = -21. 

(* + ¥) a = H- 

Whence z = — { or — 6. 

18. 16x a + 4x = 4, 
2 _ L 4x 4 

* + 16 = 16' 

(* + A) 2 = *%• 

Whence x = f or — j. 



17. 



or 



l-6u 2 = 2t>, 

c 2 -f - = -. 
8 6 



(* + i) a = ft. 

-1 + V7 

Whence v = • 

6 

18. 20a 2 + a = l, 

or & -\ = — 

20 20 

<• + ft) a = (ft) 1 - 
Whence a = J or — J. 

19. 9x + 4 = 9x 2 , 
or x 3 — x = i . 

(*-l) 2 = «- 
Whence x = f or — J. 

20. 26x*-20x-12 = 0, 

, 4x 12 

or x a = — 

6 26 

<* - ?) a = If- 
Whence x = f or — J. 



21. 



or 



Whence 



4x 2 = l-4x, 
x 2 + x = J. 

(* + *)* = *. 

-it V5 



x = 



= - 1.207 or .207. 



22. x 2 + 4V6x = 25, 
(x + 2 Vo> _ 45. 
Whence x = V6 or — 6 V&. 

28. x 2 -3V2x + 4 = 0, 
or x a -8V2x = -4. 

(x-fV2) 2 = f. 
Whence x = 2 V2 or V2. 



or 



212 2i£ 

3V3B _3 

2 " 2 



i? 2 - 



(*-}V§> = A. 
Whence E = V§ or £ V& 
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or 



or 



or 



26. 


2x 2_ 7 
9 "^"lSx* 


■ 


x 2 + 3x = J. 




(x + 4) 2 = 4. 


Whence 


x = J or - j. 


26. 


1x2 

+ - - - = 0, 
3 9 x f 


i 


x 2 + 3x = 18. 




(x + i) 2 = V. 


Whence 


x = 3 or - 6. 


27. 

S* 2 


1 11 ^ 

+ I io» = ' 


i 


„ 22i> 8 

tj 2 = 

5 5 




(v - W 2 = it- 


Whence 


v = 4 or f . 



M . !f + l__Ua, 

2 2 3o 

«* + - = -. 

(« + i) a = i- 
Whence a = J or — j. 

29. ^-^-40 = 0, 
2 c 

16 c 16 

or c 2 = — 

5 5 

(« - i) 2 = W- 
Whence c = 4 or — |. 

80. (x-4) 2 -3(x-9) = 15, 
or x 2 - 11 x = - 28. 

(* -¥■)■ = I- 

Whence x = 7 or 4. 



or 



81. (x-2)(x+3) = x(5x-9)-2, 

-1. 



X 2 

2 



(*-f) a = &. 
Whence x = 2 or J. 



82. 



x — 



3 



or 



Whence 



88. 



x + 2 
x 2 + 2x 
(x + 1) 2 

X 



= 0, 



3. 
4. 
lor 



-3. 



v 2 



or 



6v 



= 0, 



Whence 



84. 



« a + — = 
2 

(t> + j) 2 = 
v 



25 

2 " 

w- 



or 



Whence 



36. 



*-7 4 
P-7t 

<* " 3) 2 
8-2 



= J or — 6. 

= 0, 

= -12. 

= i- 
4 or 3. 



8-2 8 

or 8 2 -2* 

.(« - 1) 2 

Whence 8 

86. 



5 
2' 
8. 
9. 
4 or 



-2. 



or 



2y-3 1-y 
77 y 



= 12. 



Whence 



V 2 - 
y 24 

Of - Ji) a 



87. 



3 -f x x — 6 

4+x~x-6 

or x 2 + 22x 

(x + ll) 2 

x 

38. If y = 2, 

x 2 -xy-3y 2 

x 2 -2x 

Whence (x - 1) 2 

and x 



_68 
24' 

2 or jf . 

1 

12' 

48. 

169. 

2 or - 24. 

— 12 becomes 
0. 

1, 
2or0. 
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89. If z = - 3, x a - 4xy + x 8 + y* 
m Whence (y + 6) a = 

and V = 



+ 5 = becomes y a + 12 y = 13. 

:49, 

= 1 or - 13. 



41. x*-18x a + 36 
or x*-13x a 

<x a - V) a 

Whence x a 

and x 

42. 4x*-5x a +l 

5x a 



0, 
-36. 

9 or 4, 
±3 or ±2. 



or 






= 0, 



or 

Whence 
and 



4 4 

(x a - f) 2 



ft- 



x a 

X 



lor J, 
±lor ±J. 



44. 4** 
9& a 

4 

(A* - d* 

Whence A; 2 

and k 

45. 9** + 12 
_^ 31 * a 

(•* - H) 2 

Whence « a 



43. 9x*-37x 2 + 4 
. 37 x a 



or 



9 



Whence 
and 

47. 



0, 
4 
9' 

J or 4, 
±Jor±2. 



and 
46. 

or 



8 = 



4r* + 6 
21t> a 



x a 
x 



Whence 
and 



4 
V) 1 

v 



9 A* -2, 
1 
2 

»■ 

2ork 

± V2 or ± J. 

318 s , 
12 

9 * 

(ff) a . 
8op|, 

±V§or ±f 

21 u 2 , 
5 
4 

5 oi J, 
±V6or ±J. 



9 - 30 = 49 - 70. 
9 - 30 + 25 = 49 - 70 + 25. 
(3 - 6) a = (7 - 5) a . 
3-5 = 7-5. 
3 = 7. 



(1) 
(2) 
(3) 
W 



The error occurred in passing from (3) to (4). Square roots of numer- 
ically equal expressions are equal only when the signs of the roots are 
properly chosen. Line (4) could have read 

+ (3 - 5) = - (7 - 5) or - (3 - 5) = + (7 - 5), 
but not + (3 - 5) = + (7 - 5) or - (3 - 5) = - (7 - 6). 
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2. x 2 - ax - 2 a 2 = 0, 

or x 2 — ax = 2 a 2 . 

Whence x = 2 a or — a. 



8. x 2 + 2 az + a 2 - 4 = 0, 
or x 2 + 2ax = 4 — a 2 . 

(x + a) 2 = 4. 
Whence x = — a ± 2. 
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4. x 2 + l=a + 2x, 

or x 2 — 2x = a — 1. 

(x - l) 2 = a. 

Whence x = 1 ± Va. 



5. 



or 



3x 2 -ax = 10a 2 , 
10 a 2 



~2 "* 



<~sr- 



3 
121a 2 



Whence x = 2 a or 



36 
6a 
3 



6. 



or 



3mx + 2m 2 = 2x 2 , 

o 3mx 
x 2 = m 2 . 



/ 3m\ 2 

{ X --T) = 



26 m 2 



Whence x = 2 m or — 



16 
m 



or 



7. a 2 x 2 -7ax+10 = 0, 

10 
a 2 
9^ 

4a 2 



2 7x 

x 2 

a 



(*_±Y=_L 

\ 2a/ 4a 2 



or 



™_ 6 2 

Whence x = - or - . 

a a 



8. 4x 2 + 4ax-3a 2 = 0, 

„ , 3 « 2 
x 2 -h ax = 



K)"-- 



-™^ a 3 a 
Whence x = - or 

2 2 



9. x 2 + 4 Vax- 6a = 0, 
or x 2 + 4 a Vx = 6 a. 

(x + 2 Va) 2 = 9a. 
Whence x = Va or — 6 Va. 



10. 



or 



2x* + 9xVX = 6A, 
Vhx __5h 
2 ~~2~* 



x« + 



( 



VAV _ 121 A 
X + 4 / 16 
V* 



Whence x = — or — 6 Vh. 
2 



11. 



or 



x» = 



x 2 = 



a 2 x 2 + 2a6 = a 2 + & 2 , 
a 2 - 2 ab + ft 2 



Whence x = ± 



a 2 

(a - &) 2 
a 2 
a-6 



a 



or 



12. 6 x 2 + ax = x, 



Whence x = or 



10 / \ 10 
1 -a 



18. 



or 



x (x — 6) = a (a + 6), 
x 2 - 6x = a 2 + aft. 

H)'-K)' 



, 4 4 6 

1 - + — = 5 

x x 2 4 x' 



or 



Whence x = a + 6 or — a. 
14. 

x 2 -4x + 4 
(x - 2) 2 = 



Whence x = 2 ± 



V6 



6 
4 
& 
4 



15. x 2 + 2 x = ax + 2 a, 

or x 2 + (2 — a) x = 2 a. 



Whence 



x = a or — 2. 
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16. x 2 -(a+l)x+a 
or x 2 -(a + l)x 
a + l\ 2 



0, 
— a. 

a - 1\ 2 



/ a + l\ 2 /a -IV 



Whence x = a or 1. 

17. x 2 +te + cx + &c=0, 
or x 8 + (6 + c)x = -6c. 

6 



/ ^6 + ^ /6-cV 



Whence x = — c or — 6. 

18. x 2 -ax + 4x-4a = 0, 
or x 2 -(a-4)x = 4a. 



/ a - 4\ 2 (a + 4Y 



Whence x = a or — 4. 

19. x* + 2a*V i = a*x + 2lfix, 

or x 2 - (a 2 + 26 2 )x = - 2a 2 6 2 . 
/ a 2 -4-2 6 2 \ 2 /a 2 -26 2 \ 2 

I* — r-) = l-r-/ • 

Whence x = a 2 or 2 ft 2 . 



20. 



or 



x 2 + 



1--L-1-— , 

a 6x a 

(1 — a)x_^ 
6 ~26* 

~~ a 1 

Whence x = - or — - . 
5 o 

21. x 2 +6x + c = 0, 

or x 2 + bz = — c. 



(■-y- 



Whence x 



_6 ± V& 2 -4 



or 



22. ax 2 + 6x + c = 0, 

x* + -x = 

a a 

/ 6 \ 2 _ ft*-4ac 
\* + 2o/ 4a 2 

-6± V& 2 -4ac 



Whence x = 



2a 
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- 6 ± V25 -422 . 

1. 2x 2 + 6x + 2 = 0. ...jc = =-Jor-2. 

4 

2. 3x 2 + 5x = 2, or3x 2 + 6x-2 = 0. 

- 5 ± V25 + 24 
.-.x = -^ = Jor-2. 



3 ± V9 + 40 „ 
8. x 2 - 3x - 10 = 0. .-. x = * „ T — = 5 or -2 . 



4. 2x + 2 = x 2 , or x 2 - 2x - 2 = 0. .-. x = 

* •« • i . , lzfcVlTi ^ liVo" 

5. x a — x = 1. .*. x = = — - — • 

2 2 

6. 2x 2 - — - — = 0, or 4x 2 - 11 x - 16 = 0. 

2 2 



2 * V¥ + 8 = l±V§. 



11 ± Vl21 + 240 15 

.*. x = -— = — or — 1. 

8 4 



7. 2x 2 -3x = l. .-. x = 
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3 ± V9 + 8 3± Vl7 



4 4 



8. 4x + 6=x 2 ,orx 2 -4x-5 = 0. .-.x = 4 ± Vl g JLJg = 5 or „ 1b 

9. z 2 + x V5 = 10, or x 2 + x V5 - 10 = 0. 

■•■x= - Vi± 2 ^t ^ = V6or- 2 V6. 

10. 12x = 1 - 72X 2 , or 72x 2 + 12x - 1 = 0. 
- 12 ± V144 + 288 - 1 ± Vs 

a • «b — ■ — ■ — - — • 

144 12 



ll.x* + 2te-3W = 0. ,., x= -»i^»tMJ! atw . u 

12. 2m 2 = 9mx + 6x 2 , or 6x 2 -f 9mx - 2m 2 = 0. 

~9m± V81 m 2 + 40m 2 m 

.'. x = — = — or — 2 m. 

10 5 



13. 2** + ta-8** = 0. z= -t±V^ + 24g = jfcor _3fc. 

4 2 

U.x' + 2*VS-3« = 0. ■•■*= - 2V ^ ±V4a + 12g = Vaor-3V^. 

15. mx = — m 2 + 6x 2 , or 6 x 2 — mx — m 2 = 0. 

m±->/m* + 24m 2 m m 

.*. x = — = — or . 

12 2 3 



— k V2 Sfc 2 



16. x 2 + ^V2-& 2 = 0. .-.x = — - — = -V2or-fcV2. 

2 -2 2 

17. nW-Sknx-10k* = 0. ■•■z = 8 * lt±V9W + 40W = **o,-i*. 

2n 2 . n n 

18. 6m¥ + 19mwx = 7n 2 , or Om^ 2 + 19mnx - 7n 2 = 0. 

- 19 win ± V361 m% 2 -f 168 mW n In 

.*. x = = — or . 

12m 2 3m 2m 

19. x 2 + 2x = kx + 2h, or x 2 + (2 - h)x - 2h = 0. .\ x = h or - 2. 

90. x 2 + rx — sx — r« = 0, or x 2 + (r — s) x — rs = 0. 

8 — r ± V(r - s) 2 + 4 r« 

.-. x = ^— = 8 or — r. 

2 

21. 2x a + rs = rx + 2 sx or 2x 2 - (r + 2 s)x + ra = 0. 

r + 2s ± V(r+ 2*) 2 -8rs r 

.•. x = - - = 8 or - . 

4 2 . 
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28. mux 2 + nx = 3 mx + 3, or mnx 2 + (n-8m)a;-3 = 0. 

3m - n ± V(n - 8»i) a + 12 ran 3 1 

• x = — — — — ■ = - or 

2mn » m 

83. mfce a + 4Ax = 3rox + 12, or mte* + (4 A - 3m)x - 12 
8m-4U Vf4A-3mV I + 48fcro 3 -4 



/. x = 



-4ft±V(4A-3ro) a + 48fcro 3 
_ — 2 1 = — or 

2hm h 



= 0. 



m 



1. Let x- 


= the number. 


Then x a + 2 x : 


= 16. 


Whence x : 


= - 6 or 8. 


8. Let x : 


= the less number 


Then x + 11 ■ 


= the greater num 




ber. 


Hence 




x (x + 11) 


= 42, 


or x 2 + 11 x 


= 42. 


Whence x 


= - 14 or + 3, 


and x + 11 


= - 8 or + 14. 
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Then 



3. Let n = the number. 
Then2n a -n=45. 
Whence n = 5 or — 



4. Let x 
Then x + 1 

Therefore 
x(x + l) 
or x 2 + x 

Whence x 
and x + 1 



the less number, 
the greater num- 
ber. 



462, 
462. 

21 or 

22 or 



22, 
21. 



5. Let n and n + 2 represent 
the odd numbers. 

Then n(n+ 2) =255, 
or n 2 + 2 n = 255. 

Whence n = 15 or — 17, 
and n+ 2 = 17 or — 15. 

6. Let n, n + 2, and w + 4 rep- 
resent the even numbers. . 



n+n+2+n+4= 



n(n + 2) 
6 



or n a -16n-36=0. 

Whence n = 18 or — 2, 
n + 2 = 20 or 0, 
and n + 4 = 22 or 2. 

7. Let n = the width in rods. 
Then n + 16 = the length in rods. 
Therefore 

n(n+ 16) = 32- 160, 
or n a +16n = 5120. 

Whence n = 64 or — 80, 
and n + 16 = 80 or - 64. 

The negative roots are rejected. 

8. Let x and - represent the 
number and its reciprocal. 

Then 

41 x 



1 41 
x 20 



or 



x a - 
Whence 
Then 



20 



= -1. 



x = i or f . 

14 5 
- = - or - • 
x 5 4 



9. Let n= the altitude in 

rods. 
Then n + 51 = the base in rods. 
Therefore 

n(n + 51) ^45.160, 
2 8 ' 
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or n 2 + 51 n = 1800. 

Whence n = 24 or — 75, 
and n -f 61 = 76 or — 24. 

The negative values are re- 
jected. 



10. Let 



11. Let 



* = the side of one in 
rods. 



Then * + 20 = the side of the 

other in rods 
Therefore 

8* + (s + 20) 2 = 62.5- 160, 
or s 2 + 20« = 4800. 

Whence a = 60 or - 80, 
and * + 20 = 80 or - 60. 

The negative values are rejected. 



or 



s = the side of the square and the breadth 
of the rectangle in inches. 
* + 7 = the side of the rectangle. 

8(8-1-7)+ 18 = 28 2 , 
8 s -78 = 18. 

8 = 9 or - 2. 
The negative value is rejected. 

12. Let 



Then 
Therefore 

■ 

Whence 



I = the shorter leg 
in feet. 
Then 1 + 31 = the longer leg. 
Therefore 

P + (I + 31)2 = (41)2, 

or P + 31 1 = 360. 

Whence I = 9 or — 40, 
and I + 31 = 40 or - 9. 

The negative roots are rejected. 

13. Let 3 x and 4 x represent the 
legs. 

Then 
9x 2 + 16x 2 = 400, 
or x 2 = 16. 

Whence x = 4 or — 4. 

Then 3 s = 12, 

and 4 x = 16. 

14. Let x and 2 x represent the 
other leg and the hypotenuse. 

Then x 2 + 81 = 4 a; 2 , 
or 27 = x 2 . 

Whence x = ± 3 V3. 

But 3V3 = 5.19+. 
Then x = 5.19 + , 

and 2x= 10.39+. 



15. Let I = the other leg. 
Then 

P + (5 V3)2 = 100, 
or P = 25. 

Whence I = ± 5. 

Since one leg is \ the hypote- 
nuse, one angle is 30°, one 60°, and 
the third 90°. 

16. Let x = the side of the 

square in feet. 
Then x 2 =4x. 

Whence x = 4 or 0. 

17. Let x = the side of the square 

in inches. 



Then 



(sr- 



4x, 



or x 2 -676x = 0. 

Whence x = 676 or 0, 
and - 5 r 7 2 fi = 48 feet - 

18. Let 8 = the side of the square 
in inches. 



Then 



or 



Whence 



38 2 = S. 

8 = I or 0. 
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19. Let x, x + 2, and x + 4 rep- 
resent the dimensions and the 
longest straight line respectively 
in inches. 

Then 

x 2 + (x + 2) 2 = (x + 4) 2 , 
or x 2 -4x = 12. 

Whence x = 6 or — 2. 

Whence x = 6, 

x + 2 = 8, 
and x + 4 = 10. 

20. Let x, 2x, and 3x represent 
the dimensions in inches. 

Then 2 • 2x 2 + 2 • 3x 2 + 2 • 6x 2 

= 792, 
or 22x 2 = 792. 

Whence x = ± 6. 

Then x = 6, 

2x = 12, 
and 3 x = 18. 

21. Let x and x + 1 represent 
the edges in yards. 

Then 

(x+l) 8 -x» = 61, 
or x 2 + x - 20 = 0. 

Whence x = - 6 or + 4. 

Therefore x = 4, 
and x + 1 = 6. 

22. Let r and r + 5 represent the 
rates in miles per hour. 

Then 

280 280 
r r + 6~ ' 
or r 2 + 5r= 1400. 

Whence r — 36 or 

Therefore r = 36, 



40. 



and 



r + 6 = 40. 



28. Let r and r + 4 represent the 
-ates in miles per hour. 



Then 

r r + 4 

or 9r 3 -124r=820. 
Whence r = 16 or 
Therefore r = 16, 

and r + 4 = 20. 



-2J. 



24. Let x and x + 2 represent 
the width and the length in inches 
respectively. 

Then 
2(x-2)(x) = x(x + 2), 
or x 2 -6x = 0. 

Whence x = 6 or 0. 

Then x = 6, 

and x + 2 = 8. 

25. Let x and x — 40 represent 

the number of acres bought and 

sold respectively. 

16,000 , OA 16,000 

Then — \- 20 = — '—- , 

x x-40 

or x 2 - 40x - 32,000 = 0. 

Whence x = 200 or - 160, 

and x - 40 = 160. 



26. Let 


x = 


the original cost 
of an orange 
in cents. 


so 

Then — 

X 


-6 = 


60 


or x 2 H 

6 


25 _ 

3 " 


0. 



Whence x = 2$ or - 3J. 

27. Let x and x f 2 represent 
the time in hours required by each 
respectively. 

Then 



1 1 

__j 

x x + 2 



8' 



or 



2x 2 + s = 3. 
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Whence x = 1 or — }. 

Therefore x = 1, 
and x + 2 = 3. 

28. Let r and r + 7 represent 
the rates in miles per hour respec- 
tively. 

Then 

200 200 _ 7 
r r + 7 — 4* 
or r 3 +7r = 800. 

Whence r = 25 or - 82. 

Therefore r = 25, 
and r + 7 = 82. 

80. Let x = 



Then 


x-9 


and 


x-8 


Then 


(x - 8) 2 + (x - 9)2 


or 


x 2 -34x + 146 


Whence 


X 



29. Let x = the number of 

miles B goes, 

and x -4- 17 = the number of 

miles A goes. 

Then B 

x 2 + (x + 17) 2 = (63)*, 

or x a + 17 x = 1260. 

Whence x = 28 or - 46. 

Therefore - = — t 
5 5 

B's rate in miles per hour ; 

, x + 17 45 . 

and = — = 9, 

5 6 

A '8 rate in miles per hour. 

the distance between them at the 

end of 5 hours. 
A's distance at the end of 5 hours, 
B's distance at the end of 5 hours. 

0. 

5 or 29. 



The value 6 for x is rejected. 
Hence A's rate 



and 



B's rate = 



29-9 

5 
29-8 



= 4 miles per hour, 
= 4} miles per hour. 



31. Let 
Then 

or 

32. Let 

and 

Then 
and 

Hence 
or 

Whence 



* = the height in feet. 



= *, 



32 ■ (15)2 
2 
3600 = 8. 



Then 



x = 
6i-x = 

16x 2 = 

(6J - x) 1152 = 

16x 2 = 

x 2 + 72x-468 = 

x = 
height = 



the time in seconds for falling, 

the time in seconds for the sound 

to return. 

the distance fallen, 

the distance the sound returns. 

(V- - x) 1152, 

0. 

6 or - 78. 

32 -6 2 

:=— - = 676 feet. 
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Page 277 

1. 66 • 8 + 11 = 16, the number of revolutions. 

2. 132 • 3 -i- (4 • V) = 31 J, the number of revolutions. 

8. Let 



Then 

Therefore 

or 

Whence 
and 

4. Let 
Then 

Therefore 

or 

Whence 
and 

Again 



x = the circumference of the fore wheel 

in feet. 
x + 2 = the circumference of the rear wheel 

in feet 
420 420 

x x + 2~ f 

x 2 + 2x = 168. 

x = 12 or - 14, 

x + 2 = 14. 

x = the circumference of the fore wheel 
in feet, 
x + 2 = the circumference of the rear wheel 

in feet. 

300 300 
= 6. 

x x + 2 

x a + 2x = 120. 

x = 10 or - 12, 
x + 2 = 12. 
2-22 



10 + 
12 + 



7 
2-22 



= 1 JJ, radius of the fore wheel. 
= lji» radius of the rear wheel. 



5. Let x and x — 2 represent the circumference of the rear and the 
fore wheels respectively in feet. 



Then 



60 

x + x-2 



or llx 2 -142x + 120 = 0. 

Whence x = 12 or }$, 

and x — 2 = 10 or - J{. 

Using the first values, 12 + y = 3,^, diameter of rear wheel in feet, 
and 10 + y = 3^, diameter of fore wheel in feet. 

6. Let r = the radius of the larger circle in inches. 

Then r — 7 = the radius of the smaller circle in inches. 

Therefore y r 2 - y (r - 7) 2 = 770, 
or 44 r = 924. 

Whence r = 21, 

and r - 7 = 14. 
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B'-1HAB + M = 



AB = 



■T 10. 



AB{6-AB) = 4-l, 

jj*-5JB + e = o. 

AB = 2 or 3 feet, 
BC = 3 or 2 feet. 

_ B1 = BC{3Q-BC), 
,, -30itC + 81 = 0. 

BC = 27 or 3, 



400 = 2BD.BD, 
55* = 200. 
BD = 10 VS. 



The negative 

by a point. 



P*-12.df*-H4=0. 

J lP = -fl±6 VI. 
ir has a meaning in the dividing of a line e 



X 





±2 


±2.8 


±3.4 


±4 


±0 


V 





1 


i 


3 


4 


9 
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* 





-1 


-2 


-8 


-4 


-9 


y 





±2 


±8.8 


±3.4 


±4 


±« 
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X 


±i 


±4.1 


±4.5 


±6 


±6.6 


±4.1 


±4.5 


±5 


±5.6 


y 


o ■ 


1 


3 


s 


4 


-1 


-2 


-3 


-4 



z 





- 2 


-1 


-! 


-1 


1 


i 


i 


V 


±3 





±2,0 


±1.0 


±2.8 


±2.0 


±1.!) 


±2.8 
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V 


±12 


±6 


±5 


±i 


±2 


±1 


±1 


±2 


±v 


±3 


±8 


±12 



V 


±0 


±5 


±4 


±3 


±2 


± 1 


T 1 


T| 


TS 


T2 


*3 


TO 



























































































































| 




































' 






























































































































































































































/ 


















fi 




- 












' 
























































i 


J 


h 


!l 






























































1 








1" 
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X 


±6.7 


±0.7 


±5.4 


±5.4 


±4.2 


±4.2 


±3.3 


±3.3 


±3 


y 


+ 4 


-4 


+ 3 


-8 


+ 2 


-2 


+ 1 


-1 






y 


J- 5 


2 


-2 


3.6 


-8.6 





* 





±4.3 


±4,3 


±2 


±2 


±4 
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1> 


= iy. 








z+2y 


= 4. 


V 


±2 


±2.8 


±3.4 


±4 


±4.0 




Z 





4 


1 


2 


3 


4 


6 


y 


2 






z 7 
y -1 



S. *» + y* = 16, 

i* + v 1 = 25, 
r = 5. 
The system is inconsistent. 
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x 8 
y -8 



There are no sals of real roots, for the graphs do n 

6. z* + y* = 16, 

r = 4. 

St* - y» = 0. 



V 


±3 


±3.8 


±8.0 


±4.2 


±4.2| ±5 


±6 





a 


-2 


3 


-,| 4 


-4 
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7? + y* = 9, 

r=3. 

e" - y* = 16. 



X 


±4 


±4.2 


±4.2 


±4.4 


±4.4 


±6 


±5 


±5.0 


±5.8 


V 





1 


-1 


2 


-2 


3 


-3 


4 


-4 



The By litem baa no set of real rooU. 



7. y* = 4x, given in text on page 280. 

x* + 16y" = 16. 



x 4 3 2 1 0-1-2-3-4 

y ± .0 ± .8 ± .0 ±1 ± .0 ± .8 ± .6 



1 1 














- ■ ^-— V <. 
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8. af = 4j/+ 18, pi ven i 
text on page 285. 

3s-4y = 20i. 



X 





8J 


V 


-*A 






9. a? = 4 y + 18, given iu text on page 286. 
Sz-4y = 24. 



i 8 
y -6 







h - . - ; 




a ; t 


X t -, 


^ / 


\ - ' 


V t -t * 


„_._$ I (L-pi.* 























The system has no set of real roots. 
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1. x + y - 8, (1) 

x* + y 2 = 34. (2) 

Substituting 8 — y for x from (1) 
in (2), 

V* + (8 - y) J = 84. (3) 

Solving (3), x = 3 or 6, 
and y = 6 or 3. 

S. 2m + n = 14, (1) 

m J + 3mn = 49. (2) 

Substituting 14 — 2 m for n from 
(1) in (2), 
m 2 + 8m(14 - 2m) = 49. (3) 

Solving (8), m = 7 or {, 
and n = or * 5 «- 

3. 2m 2 +n 2 =22, (1) 

m-nV6 = 0. (2) 

Substituting n Vs for m from (2) 
in (1), 

10n 2 + n 2 = 22. (3) 

Solving (3), n = + V2 or - V2, 
and wi = + VlO or - VlO. 



4. 



(1) 
(2) 



4a + 6* = 6, 
at = - 2. 

Substituting — - — for s from (1) 
in (2), 4 

4 
Solving (8), * =2 or -§, 
and a = — 1 or }. 



5. xy + 12 = 0, 

4x-3y = 30. 
3y + 30 



Substituting 
(2) in (1), 
3y 2 + 30y 



(1) 

(2) 

for x from 



+ 12 = 0. 



(8) 



Solving (3), y = - 2 or - 8, 
and x = 6 or |. 



6. xV§ + 6yV3 = -72, (1) 

xy = - 15. (2) 
Substituting — 24 V5 - 5y for x 
from (1) in (2), 

-24yV3-6y 2 = -15. (3) 
Solving (3) by formula, 

y = — or - 5 V5, 
9 5 

and x = -25V3orV3. 



7. 8i*i + 2-K2 = 6, 


(1) 


R\R% — 6 Ri = — 3. 


(2) 


Substituting 6 ~ 2 * for 2*i f 
(1) in (2), 3 


rom 




2fl|-17flf + 21 = 0. 


(3) 


Solving (3), R 2 = 7 or f , 




and Ri = - 3 or |. 




8. xy + y 2 - 6 = 0, 


(1) 


xy + 20 = 0. 


(2) 



(1) - (2), y 2 = 26. 
Whence y = + 6 or — 6, 

and x = — 4 or + 4. 

9. ft 2 + A* + * = 10, (1) 

h + k + 1 = 0. (2) 

Substituting — Jfc — 1 for A from 

(2) in (1), 

2*« + 3fc-9 = 0. (3) 

Solving (8), Jfe = ] or - 3, 
and h = — } or 2. 

10. m 2 + 3mn + n« = 22, (1) 

2m = n. (2) 

Substituting 2 m f or n from (2) in 

(1). 

11 m 2 = 22. (3) 

Solving (3), m = + V2 or - V2, 
and n = 2 V2 or - 2 V2. 

11. x 2 + y 2 + 2x + 3y = 10, (1) 

x - 6 = y. (2) 
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Substituting x — 6 for y from (2) 

in(l), 

2x 2 -6x = 0. (3) 

Solving (3), x = or J, 

and y = — 5 or — 



IS. y - x V§ = 0, 

y 2 + x 8 = 9x. 



Example 2. 

A, z = 8, y = 
3, x = 2, y = 

C, x = - 2, y 

D, x = - 3, y 

1. x - y = 

xy = 
(I) 2 + (2) • 4, 

x 2 + 2xy + y 2 = 



or 



ls + y = 



[(i> + <«>] + a. « = 

and y = 

[0) + (4)]-2, * = 
and y = 

2. x + 2 y = 

xy + 6 = 

(I) 2 - (2) • 8, 

x 2 -4xy + 4y 2 = 



or 



fx-2y = 
\x-2y = 



[(1) + <«)] + *. * = 
and y = 

[(l) + W]-2, x = 
and y — 

3. x 2 + 4y 2 = 

xy + 10 = 
(1) + 4 • (2), 

x 2 + 4xy + 4y2 = 



or 



fx + 2y = 
\x + 2y = 



2; 
3; 

= -3; 
= -2. 

1, 
12. 

49, 

+ 7, 

-7. 

4, 

3. 

-3, 
-4. 

4, • 
0. 

64, 

8, 
-8. 

6, 

-1. 
-2, 
3. 

41, 
0. 

1, 
1, 
-1. 



(1) 
(2) 



(1) 
(2) 



(3) 
(4) 



(1) 
(2) 



(3) 
(4) 



(1) 
(2) 



(3) 
(4) 



Substituting x V§ for y from (1) 

** ( 2 )' 8x 2 + x« = 9x. (3) 

Transposing and factoring the 

left member, 

x(x + 9)(x-l) = 0. 
Whence x = 0, — 9, or 1, 

and y = 0, - 18 V2, and +2 V2. 



290 

(l)-4(2), 

x 2 — 4 xy + 4 y 2 

fx-2y 

OT \x-2y 

[(3) + (6)] + 2, x 

and 

[(3) + («)] + 2, 
and 

[(4) + (5)] + 2, 
and 

[(4) + (6)] + 2, 
and 



V 

x 

y 

X 

V 
x 

V 



81, 




», 


(5) 


-9. 


(6) 


5, 




-2. 




-4, 




1- 




4, 




-1- 




-5, 




2. 





4. 



3x-y 
9x 2 + y 2 
- 6xy 



(I) 2 ~ (2), 
(2) - (3), 

9x 2 + 6xy + y 2 

J3x + y 

\3x + y 

From (1) and (4), x 

and y 

5. x 2 -3xy-f 4y 2 

xy 

(1) - (2), 

x 2 -4xy + 4y 2 

Jx-2y 

0r To 

\x — 2y 
(l) + <2)-7, 

x 2 + 4xy + 4y 2 



12, 

72. 

= 72. 

= 0, 
= 0, 
= 0. 
= 2, 
= -6. 

= 11, 
= 10. 

= 1, 
= 1, 
= -1. 



or 



{ 



81, 

* + 2y = 9, 
z + 2y =-9. 



(1) 
(2) 
(3) 



(4) 
(6) 



(1) 
(2) 



(3) 
(4) 



(5) 
(ff 
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From (3) and (6), x 
and y 

From (3) and (6), x 
and y 

From (4) and (5), x 
and y 

From (4) and (6), x 
and 1/ 

6. x a + y 2 

x 2 + 2xy + y 2 

(2)-(l), 2xy 

(1) - (3), 

a*-2xy + y 2 

- V 



or 



From 



(x-y 
\x-y 

(2) ' \x + y 

From (4) and (6), x 
and y 

From (4) and (7), x 
and y 

From (5) and (6), x 
and y 

From (5) and (7), x 
and y 

7. x 2 + y 2 
x 2 -2xy + y 2 

Work as in Ex. (6). 
x = 4, - 4, 3, 
y = -3, 3, - 

8. x 2 + y 2 

x + y 
(2)*-(l), 2xy 



= 5, 
= 2. 
= -4, 
= -1 

= i 

= -6, 

= -2. 

= 25, 
= 40. 
= 24. 

= 1, 

= + 1, 
= -1. 

= + 7, 
= -7. 
= 4, 
= 8. 

= -3, 
= -4. 
= 3, 
= 4. 
= -4, 
= -3. 

= 26, 
= 40. 

-3, 
4,4. 

= 15, 
= 3V3. 
= 12. 



(1) " (3), 

x* — 2xy + y J = 



(1) 
(2) 
(3) 



(4) 
(5) 
(6) 
(7) 



(1) 
(2) 
(3) 



or 



Tx-y = 
\x-y = 



From (2) and (4), x = 
and y = 

From (2) and (5), x = 
and y = 

9. x 2 — xy = 

y 2 - xy = 
(1) + (2), 

x 2 -2xy + y 2 = 



3, 

+ V§, (4) 
-V3. (5) 
2V5, 

V3. 
V3, 
2V3. 



4, 
-3. 



(1) 
(2) 



or 



fx-y = 
\x-y = 



Substituting from (3) 

solving, 

x = 

and y = 

Substituting from (4) 

solving, 

x = 

and y = 

10. x 2 = 

y* + xy = 
(l) + 2(2), 

x 2 + 2xy + y 2 = 



or 



fx + y = 
\x + y = 



Substituting from (3) 

solving, 

y = 

and x = 

Substituting from (4) 

solving, 

y = — 2, and x = 



1. 

1, (3) 

- 1. (4) 
in (1), and 

4, 
3. 

in (1), and 

-4, 
-3. 

y 2 + 6, (l) 

10. (2) 

26, 

6, (3) 

- 5- (4) 
in (2), and 

2, 
3. 

in (2), and 

-3. 



1. 

UH(2), 

Solving (2) and (3), 
and 
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x 2 - y 2 = 16, 

x + y = 8. 

x — y = 2. 

x=6, 

y = 3. 



(1) 
(2) 
(3) 
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1 1 






-6* 




2. 




^-^ =6, 


(i) 


or 


*" 4 • 


(3) 






i-i=i. 

x y 


(2) 


Substituting from (S) in (1), 
26 ** 100 = 0. 








1 -1 .. 




16 






(1)^(2), 




- + - = 6. 
a; y 


(3) 


Whence 


* = 4. ' 




Solving (2) and (3), x = J, 




Then 


ft = -5. 




and 




y = J. 










3. 


jR*A 


- 50 = 0, 




5. P(l + r) 2 = 112.36, 


(1) 


or 




i?*A=50, 


(1) 


P + Pr = 106. 


(2) 






Jtt = 10. 


(2) 


(1) + W. 


1 + r = 1.06, 




(l) + », 




jR = 6. 




or 


r = T Ju • 




Then 




ft = 2. 




Then 


P = 100. 




4. 


fc 2 fc- 


- 100 = 0, 










or 




ft 2 ft = 100. 


(1) 


6. 


at 2 

^- = .0256, 


(1) 




k*K + 80 = 0, 






2 




or 




k*h = - 80. 


(2) 




0< = 1.28. 


(2) 


W + W, 




h 5 




[(1) + («)]. 2, 
Then 


<= .04. 
= 32. 




7. 






xty* 


+ 6 = 5xy, 






or 


- 


. 


(xy 


-3 = 0, 
-2 = 0. 




(1) 
(2) 



xy + 4 = 6, 
or xy - 2 = 0. (3) 

The system 4 ;„;' ft "" ^ is inconsistent. 

\(3), xy-2 = 

f (2) xv 2 = 

The system < , '' . has an infinite number of sets of roots. 

\(3), xy-2 = 

There are therefore an infinite number of sets of roots for the original 

system. 



8. x* = y* + 176, 

or x* - y* = 176. (1) 

x 2 - 3,2 + 7j 

or x 2 - y 2 = 7. (2) 

(l) + (2), x 2 +y 2 = 25. (3) 

[(2) + (3)] + 2, x 2 = 16, 

or x = + 4 or — 4. 

Substituting 4 for x in (2), and 

solving, 

y = + 3 or - 3. 



Substituting — 4 for x in (2), and 
solving, y=+3or _ 3 . 

The n fx = 4, -4, -4, +4. 
Then iy = 3, -3, +3, -3. 

9. x 2 _xy-6y 2 = 16, (1) 
x-3y = l. (2) 

(l)-(2), x + 2y = 16. (3) 

[(3 )_(2)]-6, y = 3. t 
Then x = 10. 
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10. x« + 7 = 4xy + 6y«, 

or (x-6y)(x + y) = -7. (1) 

x* = 1 + y«, 
or (x - y)(x + y) = 1. (2) 

x — 6y 



From (2) and (6), x = 1 + 



and 



y = l 



(1W2), 



x-y 



= -7, 



or 



Substituting from (3) in (2), and 
solving, 

y = | V6 or - | V6. 

Then x = $ V6 or — | Vfr 



From (2) and (6), x = 1 — 



and 



y = l + 



Vl5 
3 

Vl5 

3 
VJ5 

3 
Vl6 



12. 



11. 




x» + y»: 


= 12, 


(1) 






x + y: 


=2. 


(2) 


(1H 


(2), x* 


— xy + y a : 


= 6. 


(3) 


[(2)» 


-(3)] 


-*- 3, xy : 


= -f 


w 


(3)- 


■w. 










x»- 


2xy + y*: 


= ¥, 




AV* 




\x- y: 


= + Vy, 


»(5) 


or 




=- vy. 


(«) 



Page 

1. Let g = the greater number, 
and 1 = the less. 

Then g - I = 3, (1) 

and a - 1 2 = 46. (2) 

(2)^-(l), + 1=16. (3) 

Solving the system < J J , 

= 9, 
and 1 = 6. 



2. Let ^ = the greater number, 
and I = the less. 

Then g + 1 = 18, 

and a + I 2 = 170. 

(I) 2 -(2), 201=164. 

(2) -(3), 

flra-2flri + J2 = 1 6\ 



(1) 
(2) 
(3) 



x* - xy + y 2 = 6, (1) 

x» + y» = 12. (2) 

(2)^(1), x + y = 2. (3) 

The solution of (1) and (3) is 

like that of (2) and (3) in Ex. 11, 

giving the same sets of roots. 

18. x + y = 2, (1) 

x a - xy + y a = 6. (2) 

The solution of (1) and (2) is 
like that of (2) and (3) in Ex. 11, 
and gives the same sets of roots. 

292 

From (1) and (4), 

= 11, 
and 1 = 7. 

From (1) and (6), 

= 7, 
and 1 = 11. 

The second set is rejected. 

8. Let m = the one number, 
and n = the other. 

Then mn = 108, (1) 

and *=?. (2) 

m 4 ' 

Substituting from (2) in (1), and 

solving, 



Then 



n = 9 or - 9. 
m = 12 or - 12. 



or 



r?-i = 4, 

U-l = -4. 



(6) 



4. Let a = one leg in feet, 
and b = the other leg in feet. 
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Then 



a-b 



= 84, 



or ab = 168, 

and a 2 + 6 2 = (25) 2 . 

(2) + 2 • (1), 

a 2 + 2a6 + 6 2 = 961, 



or 



r a + 6 = + 3i, 

\a + 6 = -31. 



(1) 
(2) 



(3) 
(4) 



(2) - 2 • (1), 

a 2 -2CI& + & 2 = 289, 
fa -6 = +17, 
or i __*___ 17 

f rMi~{i : » - 

i ; ' , and rejecting negative roots, 

K 6 ) 



(5) 
(6) 



we have 



or 



a = 24, 
6 = 7; 
a = 7, 
6 = 24. 



5. Let I = the length in rods, 
and w = the width in rods. 

Then I - w = 89, (1) 

and Jw = 1600. (2) 

Substituting w + 39 for 2 from (1) 

in (2), 

to 2 + S9w = 1600. 

Whence w = 25 or — 64. 

Rejecting w = — 64, 

f = 64. 

6. Let x = the side of one square 

in feet, 
and y = the side of the other 

square in feet. 
Then x 2 - y 2 = 208, (1) 

and 4x-4y = 32. (2) 

(l)-[(2) + 4], 

x + y = 26. (8) 

[(2) + 4 (3)]-*- 8, x = 17. 
Then y = 9. 



7. Let x and y represent the 
dimensions in rods. 

Then zy = 360, (1) 

and x 2 + y 2 = 1681. (2) 

(1) • 2 + (2), 
x 2 + 2xy + y 2 = 2401, 

(3) 
(4) 

(2) - (1) • 2, 

x 2 - 2x^ + 2^ = 961, 

(5) 
(6) 
(3) 

(4) < 6) ' 



or 



fx + y = 49, 
\x + y = -49. 



or 



rx-y = 31, 
\x-y = -31. 

Solving the systems \ ; ; , \ 

f(4) f(4) L() L 

A J ' y and 4 j ' i and rejecting neg- 
ative roots, we have 

x = 40 or 9, 
and y = 9 or 40. 

Therefore the perimeter is 98 
rods. 

8. Let I = the length in feet, 
and w = the width in feet. 

Then 21 + 2w=92, (1) 

and Iw = 504. (2) 

Solving (1) and (2), 

I = 28 or 18, 
and w = 18 or 28. 

9. Let x = one number, 

and y = the other number. 

Then Vxy = Vio, 

or xy = 40, (1) 

and x 2 + y 2 = 89. (2) 

Solving, we have 

x + y = 13, (3) 

x + y = -13. (4) 
x-y = 3, (5) 

x-y=-3. (6) 

x = 8 or - 8, 
and y = 6 or — 5. 



{: 
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10. Let - = the fraction. 

Then ? = ?, 

V 3 

or 3x = 2y. 

x* - 50 _ 3 

y s_60~7' 
or 7x 2 -2y 2 = 250. (2) 

Solving (1) and (2) by substitu- 

**> z = 10, 

and y = 15. 

Hence - = — 

V 15 

11. Let 6 = the base in inches, 
and a = the altitude in inches. 

Then 6 - a = 5, (1) 

h . n 9.K 

and 



^ = ^.144, 

2 24 f 



or ab = 300. (2) 

Solving (1) and (2) by substitu- 
tion, 



and 



6 = 20, 

a = 15. 



12. Let x and y represent the 
edges in inches. 

Then x» - y« = 1647, (1) 

and x - y = 8. (2) 

(1) + (2), 

x 2 + xy + y 2 = 549. (3) 

Solving (2) and (3) by substitu- 
tion. _ -- - 
' x = 16 or — 12, 

y = 12 or — 15. 
The negative values are rejected. 

13. Let r\ and r 2 represent the 
radii in inches. 

Then n + r 2 = 27, (1) 

and if - r 2 a = 81. (2) 

Solving (1) and (2) by substitu- 
tion, , _ 

n = 15, 

and r 2 = 12. 



14. Let I and w represent the 
length and width respectively. 
Then 2J + 2to = 3c, (1) 



(1) and 



Iw = — . 
2 



(2) 



Solving (1) and (2) by substitu- 
tion, 



and 



I = c or - , 
2 



w = - or c. 
2 



15. Let z and y represent the 
legs. 

Then ^ = 2a 2 -26 2 , 

2 

or zy = 4a 2 -46 2 . (1) 

Va;3 + y 2 = 2 V2a 2 +26 2 , 
or x 2 + y 2 = 8a 2 +86*. (2) 

Solving (1) and (2) as before, 

x = 2a-26or2a + 26, 
and y = 2a + 26or2a — 26. 

16. Let a, 6, and c represent the 
legs and the hypotenuse respec- 
tively. 

Then a + 6 + c = 40, (1) 

a 2 + 6 2 = c 2 , (2) 



and 



^ = 60. 
2 



(3) 



Substituting 40 — a — 6 for c from 
(1) in (2), 

40a + 406 = 800 + o6. (4) 
From (3), a6 = 120. 
Substituting 120 for aft in (4), 

a + 6 = 23. (5) 

(1) - (5), c = 17. 



Solving 



and 



f ah = 120, 
\a + 6 = 23, 
a = 8 or 15, 
6 = 15 or 8. 
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17. Let x and y represent the 
integers. 

Then z - y = 8, (1) 

and x« + y 2 = 116. (2) 

By substituting from (1) into (2), 

(y + 3) 2 + y 2 = 116, 
or y 2 + 3y = 63. 

- 3 ± V231 
Then y = , not a 

positive integer. 

18. Let 10 x + y = the number. 
Then 

(10x + y)(x + y) = 576, 
or 
10x 2 + llxy + y 2 = 576. (1) 

10x + y + 3x + 3y = 10y + x, 
or y = 2 x. (2) 

Solving (1) and (2) by substitu- 

tion ' A A 

x = 4 or — 4, 

and y = 8, 

or 10x + y = 48. 

19. Let P = the principal in 

dollars, 



Then 



Pr 



= 48, 



or 



100 
Pr = 4800. 



(P+200) (w) =50 ' 



« 



and 



100 



= the rate. 



{ 



Page 

1. Solving 
x 2 + y 2 = 36, (1) 

(10 - x) 2 + y 2 = 64. (2) 
[(2) - (1)] + 20, x = 8|, 
and y = 4$. 

2. Let a be the altitude, 6 the 
portion of the base below 6, and 
18 — 6 the portion below 12, in a 
figure similar to that of Ex. 1 in 
text. 

Then a 2 + 6 2 = 26, 

and (13 - 6) 2 + a 2 = 144. 

Whence a = 4^ T , 

and area = 30. 



or Pr + 200r-P = 6200. (2) 

(2)-<l), 

200r-P = 400. (3) 

Solving (1) and (3) by substitu- 
tion, 

r = 6 or — 4, 

and P = 800. 

20. Let x and y represent the 
rates of A and B in miles per hour 
respectively. 

Then 

(x) 2 + (y + 3) 2 = 17 2 , 
or x 2 + y 2 + 6y = 280. (1) 

or 49x 2 + 49y 2 + 84y = 11,200. (2) 
[(2) - (1) . 49] + - 210, 

y = 12. 
Then x = 8. 



294 

8. Let a be the altitude, b the 
portion of the base below 13, and 
14 — 6 the portion below 15. 

Then a 2 + ft 2 = 169, 

and a 2 + (14 - 6) 2 = 225. 

Whence a = 12, 

and area = 84. 

4. Let a be the altitude, b the 
portion of the base below 10, and 
9 — 6 the portion below 17. 

Then a 2 + 6 2 = 100, 

and (9 - 6) 2 + a 2 = 289. 

Whence a = 8, 

and area = 36. 
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6. Let a be the altitude, b the 
portion of the base below 13, and 
11 — 6 the portion below 20. 

Then a* + 6* = 169, 

and a* + (11 - &)* = 400. 

Whence a = 12, 

and area = 66. 

6. x* + V % = 100, (1) 
(12 - x)* + y* = 100. (2) 

Solving, y = 8. 

7. Using a figure similar to that 
of Ex. 6 in text, 

x* + y* = 36, 

(10 - «)a + y* = 64. 

Solving, y = 4J. 

8. Using a figure similar to that 
of Ex. 6 in text, 

x a + y* = 625, 
(6 - x)» + V* = 841. 
Solving, y = 20. 

Area = (^±2?) 20 = 260. 

9. Using a figure similar to that 
of Ex. 6 in text, 

x a + y* = 100, 
(21 - x)* + y* = 289. 
Solving, y = 8. 

-m- 



Area 
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17, and 12 — x the portion below 
25. 

Then x* + y* = 289, 

and (12 - x)* + y a = 625. 

Whence y = 15. 

Then Z 12 + 24 \ 15 - 2 70. 

11. Let x = the altitude. 

Then 29, 21, and x bound a right 
triangle, and 

x 2 + 441 = 841, 
or x = 20. 

Area = 9 + *° - 20 = 390. 



12. From the figure 

x a + y« = (72)», 
(65 - z)* + y* = (97) a . 

15 




10. Let y represent the altitude 
as in Ex. 6, x the portion below 



Solving (1) and (2), 
y = 72, 
and x = 0. 

Area = <li±!^ = 3420. 
2 



(1) 
(2) 
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1. 


3- 


2 


_ 1 

~~3 2 


1 
9 




2. 


4- 


-8 


__ 1 
~~48 


_ 1 
~64* 




3. 


2- 


-4 


.30 = 


£•' 


_ 1 

""16 



4. 2- 2 -3-*=— — = — 

2* . 3* 324 

5. 7 • 7° . = 0. 

6.$-'= J- = 1 = 8. 
\2/ (i)» i 
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/2\- 2 1 1 9 

•7 i_l . 40 = = - = -. 

w (t) a * 4 

8 'W W = (*) 8 (¥) 2 

1 1 45 



64 100 256 256 
125 • 9 45 

9. -At = 2 . 3 2 = 18. 



3- 2 



10. i = ? = 3. 

3° 1 



11. 



12 

4-1 



= 12 • 41 = 48. 



12. 5 • 20 - (5 • 2)° = 5 - 1 = 4. 
4-2. 3-2 _ 62 _2 2 _1 
'~4 2 -3 2 ~~42"~4' 



W .82-I = J- = 1 = J. 

32* 2 * 4 

16. 6 • 60 = 0. 

»-«-»-K 

19. 16"i = -l- = ^. 
16* 2 

«.r-l = l = I = l. 

8* 2a 4 

n.ie-J = i-44' 

4 8 64 



13. 



6- 2 
14. (m - n)° = 1 if m ^ n. 

24. (-8)~*= l 



22. 26" = 25* = 5 8 = 125. 

23. 0» • Ol = 0. 
1 1 



(-8)1 <- 2 > 2 4 



25. (-64)-J = 



(-84)1 (- 4 > 2 
26. (-32)* = -2. 

J_ = J. _1 

~2 2 ~4' 



16 



27. (32)-* = 



(32)1 

2 1 11 

28. (- 126)- * = = j— r^ = ==■ 

(-125)* (" 6 > J6 

29. ^27 r ^=^3 :r 6 = 3- 2 =:i = i. 

30. ^^ = <^=2- 2 = ^ = ^. 

31. (yT~8) 2 = (-2) 2 = 4. 

32. /lV 4 .(lV 8 .(iy=-J_=-i_ = 432. 

"W w w (i) 4 u> 8 1 



16-27 



33 /ir 2 = J_ = i=36. 

w <»« a 

34. (.04)? = (.2)8 = .008. 
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M<( . 027) -t_ i _ J i _i«o 






(.027)1 (- 8 ) 8 . W • 




1 IK 
SA /Ofl4* _ J— — — . 




(.064)* A 2 




37. (.00032)* = (.2)» = .04. 




^9-8.</9-a 9-i. 9-1 34 




38. = — = = 1. 




3-* 3-* 9-9 




89. = — 2 — = 1 = 4. 




2-a~2-« 1 1 J 




2 2 2» 




1 1 




3- 2 -2- 2 32 22 1 1 5 




40. = =- + - = -. 




8-i_2-i J-i 3 2 6 




2-i + 3-i_ i + J _ 1 


1 


' 2- 8 + 3- 8 11 1 1 1 1 
2» 3 8 2 2 2 3 32 


A" 




1 1 




3-8-2-8 3 8 2 8 1 1 1 1 


19 


42. — + . + - 


— — — • 


3-1 -2- 1 J -J 32 3 2 2 2 


36 


ttm-- 1 . 52. *«-V_^. 




m 8 y~ 6 a 2 




44 .2«-»- 2 . ■.•-H-lf.Hr 


20 


a 8 10-252 552 


&2 



36 

7 



.. „ . 2 3a _. 3a 8 6-2 c 3a 6 c 

45. 3 ab~ 2 = 64. = 

62 4a-2&° 462 

46.7^- = ^. «.=*^ = =\ 

y 2 2JAC" 1 y a 

1 o * .« 10- J a a 

47. x-iy-2« = 56. 



xy 2 6c 8 106c 8 

48.4«» 6 -^ = l^. 67. *«-^* = !» 

62 6 a- 26- s c o 3 c8 

49. -A_ = 3 a2. 5 8. 4-8.r-e.s8 a 8 a 8 



f-2 



a- z 8- 2 r- 2 * 8 4 8 -r*-<8 64r*£ 8 

60.i£ = 4x y ». »ifl = ^. 

V m n a- b m H s 



4c° _4y 2 5xty» 
— . 60. 

xy~ z x x~ m y 



51. = — • 60. _J^L_?_ _ 5 x (m + 2) 2 Xa + 4). 
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2 2 2a 2 6 2 



wA » 


a -2_&-2 1 1 63_ a 2 &2_ fl 2 




a 2 ft 2 a 2 62 




3 3 3 3a6 


62. 


a -i_l_5-i ii 5 + a a + 5 
a 6 a6 


63. 


a a a a 8 6 2 


a -2_6-2 1 1 &2_ a 2 &2_ a 2 




a 2 6 2 a 2 ^ 




5se 2 5se 2 5«e 2 S^c 4 


64. 


8 -2 +e -2 i i e 2 + 5 2 e 2 + * 2 
s 2 g2 j2g2 




85 


a- 2 1 1 ft 2 


w. 


a- 2 + &" 2 ,/l 1\ a 2 + 6 2 a 2 + 6 2 
a W + 67 6 s 


DO. 


a- »6- a 1 1 


a - 8 + 6 " 8 a868/I.I\ » + ** 



67. 



a -2_5-2 _ a 2 62_i i_ b-g 

a -i + 6-i~ 1 i ~ a 6~~ a& 
a 6 



68 a- 4 -6- 4 _aj 6 4 _ 1 1 _ 5 s -I- a 2 

' a _2_5-2-j^ l_ - a 2 6 2 ~ aW 
a 2 6 2 

„ a-i + 6- 1 a 6 1 1 a 2 6 2 

Do. 



a8 + 68 a 2 ~~ a6 + 6 2 aW 

a-8-27- 1 101 00 1 1,1 a 2 + 3a + 9 

70. = a- 2 + a~ 1 3- 1 + 3~ 2 = — + h- = 

a- 1 -3-i a 2 3a 9 9a 2 

71. ^ = 2 xyz- 2 . 72. — = 4 a»&- ». 73. -Ii- = 3 a 2 6~ 4 x. 

* 2 68 a -2^4 

74. — — = 28 • «8c-8 _ 8«8 c -8. 76. y = Hs-iy-i. 
2-i 8 -2 2- 1 y 8 

75. **f*£ = 3 a 2 68x- V a . 77. 5gc ~* = 5 ac- i(x - y)- 2 . 

4xy 2 c(x-y) 2 
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78. 1m ' $n = 7 m - Vni 79. = 6- *(*- *(c + d) 8 . 

mt(m-n)° 6a 2 (c + d)-» 

•0. ^ z ~ y )" a = ^-ic-ix-i/a. _ y )-8 
6cx(x-y) v " 

81. 42m " , ' ,ia,W =3- 4- im»n« »+ 8 ». 
56m- f "n- 8 « 

= r«~ 1 (« — r)-». 



Page 300 

1. x* • x~ 2 = x 2 . 19. e 8 " 2 * • «P+»« = e*+« 

2. x*.xi = x». *>• #.+.-i. +-*. = ++*. 

lis 21. X-X a '&-2P-Z* b -* a 
3. X*.X* = X*. =a .8ft-2a + l. 

4. xt • x* = x • . 22. x«-* • y" • x 6 • y 2 ~ ° = x°y 2 . 

5. xi.xi.^ = xl + i = xi. 28. (2 8 ) 8 = 2* = 512. 

6 A «t-*!t 24. (2»)- 2 = 2-« = ^. 

6. x* xf xTl. ^ = 2* = 64. 

7. 7 x° • x» • x> = 7 xV L . 

.vs..!,.!*..,.. *[®rT-©r*-A-" 

9. vx • xl = xi + 1 = xA. 64 

, . 27. (x 2 ) 8 = z*. 

10. (7x)°.7x°.x*.xy = 7x!y. / 

11. vx • vx 8 = X* + 4 = jet*. , , i 

! , ! 29. (x*)* = x*. 

12. VX VX- -^ ^-^ ^ (XV = ^ 4 = ^ 

18. a Vox ■ a* Vox- 1 81. (x~ 8 )- 2 = x 6 . 

= aaiziaiaix~ * = a*. 82. (x"~ *) _ i = x*. 
07 

14. c»^a»a:-* • e Vtf^ 33. (3s-»)» = 27x-« = -. 

X 8 



729 



= c*ax i -cax s = 



c 8 ^ 



x 



| 84. (5 a 2 )- 8 = 



15. e*.e-*=e° = l. (5a 2 ) 8 125a 8 

16 . ** . *« = esx 8fi = c _ 4(|2 = * 

17. ^-"-e^e*. c* 

18. c°- 8 .c 2o+1 = e 8a - 2 . 86. (5°.2«.8 8 )i = 2 2 .3 = 12. 

87. (26 a*6»)- 1 = 5- *a- 2 6- 8 = — - — 

88. [(2 x 6 ) • 8 • 4i]l = 8l • 2i = 4. 

89. (a 2 6) 8 (a + 6) = a 8 ** 8 (a + b) = aW + a 8 &*. 
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40. (a 2 ) 8 * • a 8x = cfi x • a 8x = a 9x . 

41. (a 8 ) 2 * (a 2 ) 8 * = a 6 * • a Cx = a 12 *. 

42. (a*+!) 2 • (a 1 - 31 ) 2 = a 2x + 2 ■ a 2 - 2 * = a*. 

48. (a 8 ) x +*(a 2 )v- x = a 8x + 8 v-a 2 *- 2x = a x + 6 *. 

44. (a 2 6) x • (W*) 2 '* = a 2 ^ . &* x . a« x = a 8 ^^ 

45. (x 2 - x-^x 8 = x 6 - x. 

1 

46. (x 2 + xy- 2 )x- 2 = 14- x-ty -2 = 1 + 



xy 2 



-2\8 



47. (x* - a^x- 5 ^- 2 = x 2 ^ 2 - x- 2 a 2 = — a - ~ 
x a 2 x 2 

48. (x 2 — 5 ax 4- 6 a 2 ) a$x~ J = x $a? — 5 oW 4- 6 atx~ J 

= x$ai — 5 a$x* 4- 6 a$x~ i* 

49. (xi 4- yi)x^yi = xyi + xiyi. 

50. (ai - xi) (ai + xi) = a - x. 

51. (xi + yi) (x* - y*) = xf - yi 
58. (a- 2 + 3) (a- 2 - 5) = a-* - 2a~ 2 - 16 = 1 - 1 - 15. 

58. (a- 1 a) 2 =l 2 = l. 

54. (a 8 - 2 a- 2 ) 8 = a* - 3 (a 8 ) 2 (2 a- 2 ) +3 (a 8 ) (2 a- 2 ) 2 - (2 a- 2 ) 

= a 9 - 6 a* + 12a- 1 - 8a" 6 
12 8 

a cfi 

55. (a- 1 - 2a + 3a~ 2 ) 2 = a~ 2 + 4a 2 + 9a~* - 4 + 6a~* - 12 a- 1 

= I + 4a , + ° 4+ « 1?. 
a 2 a 4 a 8 a 

56. (e x + e- x ) 2 = ^ x + 2 + e- 2x = e 2x + 2 + — . 

58. (e 2x -2 4- e- 2x ) 2 = e* x + 4 + e~* x - 4e 2x + 2 - 4e~ 2x 

1 4 

= e* x + 6 + 4c 2x - — . 

c* x ^ x 

59. (3a-i + 2a*) 2 = 9a- 1 + 12ai + 4a^ 

= - + 12ai + 4ai. 
a 

60. (ai - 2a?x + 4x 2 )(a^ 4- 2x) = a$ + 8x 8 . 

61. (xi + 2 yi)(x$ - 2x*yi + 4y$) = x + 8y. 

62. (a - ahi + 6)(a 4- ai&i 4- &) = a 2 4- ab 4- ft 2 . 
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68. (a* + aW + bi)(ai - aW + &1) = a + aM + &. 

64. (x-xiy~l + y- 1 )(x + *5y~l + y 1 ) = x 2 + xr 1 + JT 2 

_o * 1 

65. (^5«-8VS)(v^»-8Va)=\ / aW-6\^. Va* + 9a 

= aV-6aV + 9o. 

(6 Vc 3 * v^d 11 * - a v^) 8 = (6 c" id- l - oc~ i)» 



125 



76 a 15a 2 a 8 



c Vd» cV<J2 did d 
ir.(v5 + :^(vS + ^ 



. m"- 1 - 5m"- 2 a" + 26a 2 » 

m 4- 5a» 

m»-5m«- ia* + 25 ma* n 

Sm"-^" - 26m«- 2 a 2 » + 125a 8 » 



m* 



+ 25 ma* n - 26m"- 2 a 2 » + 126a 8 " 



69. r5 - r 2 + ri - r + ri - 1 

r*+l 

r» — r2 + r 8 — r2 + r ~ r» 
r§ _ r« + r2 — r + r* 



-1 



-1 



70. 16a* + 8aM + 4ah + 2ai&£ + &2 

2a* -6* 

32 a + 16 a$&* + 8 ah + 4 aW + 2 a*& 2 
- 16 aibi _ 8 a$& - 4 aM - 2 aift 2 



-ft! 



32a -&& 

71. 25x- 4 + 15a;- 2y- 8 + Qy- 1 * 

5x- 2 ~3y- 8 

125 x- • + 75 x- *y- 8 + 45 X" 2 y- 16 
- 75x~ 4 y- 8 - 45x- 2 y~ lg - 27 y 2 * 



125 x- 6 



-27 y- 2 4 = ^_li 
x 6 



126 27 
y24 
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1. X*-4-X fl = X-2 = i. 

X a 


4. 


2. x 8 -s- x» = x%. 




3. xi -r-x a = x"4 = — 

xt 


5. 



A OX* 1 1 

*• = a*x«. 

a*xi 



ax — a2x 8 x* 5 

= x*. 

a2xi a 

6. (x a - 2X 20 - 1 + Sx 8 "- 2 ) -*- x2«-i = x 1 -* - 2 + Sx*- 1 . 

7. (6a 8 + 4 » - Oa"- 2 + 6 a 2 -») ■*- 3a»- 2 = 2a 6 + 8 » - 3 + |a*- 2 ». 

8. (x — y) -f- (xi — yi) = xi + yi. 

**• (s + y) -5- (*^ + #fy = x$ — x^yi + y$. 



10. 


x — 8y 
x — 2xtyi 


xt- 


-2yt 






x$ + 2x$yi + 4yi 






2x$yi 






2x^yt — 4xiyi 






4xiy$ — 8y 






4 x$y$ — 8 y 




11. 


16 X s - 81 y2 
16x 2 + 24x4y4 


2xi + 8yi 






8x4 - 12xyi + 18xiy - 27 y4 






~24x4yi 






-24xiy£-86xy 






86 xy 






36 xy + 54xiy4 




- 


-64xiy4-81y2 
-64xlyi-81y 2 




12. 


a 8 -62 

a 8 + ahi 


ai +6i 






ai - a 2 &i + ai&i - ab + aW - 6$ 






-ahi 






- ahi - a *&! 






a2&t obi - 62 






a2&i + a?6 a6$ + al&i 






— aa6 — aw - 


-62 








— ah — abi — aW - 


-62 
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18. a* + a&- 1 + &-* ( 


% — 


a^-^ + 6- 1 


a*-ai&~l + a&- 1 < 


% + afa'l +6- 1 


alb- 1 




ah-l-ab-i + ah-l 


a6-i_ai6-i+6- 2 


a&-i-al&-l + &-* 


14. e**-2 + e- f * 


e* — er x 




6**-l 


e* — e~ x 


-1 + e-* x 


- 1 + e-** 




Q 


, 1 


e* + e-* 


10* €r x -f- o€r -f- f- — - 


>•+"»+£ 


3 

2e* + — 
e* 




2e* + - 




e* e 8 * 


1 1 

— + — 

C* g8x 


16. c 4ac -4c 2x + 6-4c- a *+c- 4ac 


c* — e~ x 


e** — e 2x 


e8x _ 3e* + 8e- x — e~ 8x 


-3c ax + 6 




-Se^ + S 




3-4c- a * 


3_3e-2x 


_ c -2x.|_ c -4x 


17. a + ahi + 2 a 1 


_ e -2x_L. c -4x 


ii 


W + 2& 


a* + 21 


a +2 ahi 


a* + &I 


ahi +26 


a*&l 


+ 


26 
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18. m* + 7m*+ 8-7m~ a 4-w 

w 4 + 5m a - 1 

2m a 4- 9-7m~ a 
2m 2 4-10-2m- 2 



-4 



ro 2 4- 5 — m 



-« 



ro 2 4- 2 - m 



-i 



-4 



-l-5m- 2 + m 
-1 -5m- 8 -t-ro-* 



19. 2X**- 1 - x 8 *- 2 ^-^^ 6 *-* 



2x»- 1 + 3x a »- a 



& -2x* n - 1 + $x s *-* 



_4 x 8»-2 + 9 x 6«-4 
-4x8.-a_gjg4.-8 



6x*»- 8 4-9x 6 »- 4 



80. x~iy - 2x~M - 8yl 4- 16x 
x~*y — 8y* 



x~ay~» -Sxfy- 1 



;-2yj -2x~ 1 y 



-2x~M 
-2x~ay» 



+ 16x 
+ 16x 



21. -lQctfbl + 40ab - 2&arfoi 



-4aV6-i + 6a-*6-| 



4 a»6 « — 5 a s&tt 



20a6-26a-*6* 
20aft-25q-fo* 

x 8a 4- llx 2a + 38 z a + 33 - 28x~ a + 2x~ 2a 
z* a + 4x 2a - 2x« 



x«4-4 — 2x~° 



x 2a + 7x a + 12- x~ a 



7x 2a + 40x a + 33 
7x 2a + 28x a -14 




-a 
■a 




12x° + 47- 
12x« + 48- 


28x- 
24x- 




- 1- 

- 1- 


4x- 
4x- 


a + 2x- 
-° + 2x- 


-2a 

-2a 



28. 25 m 8 — 4 mn> 4- 4 mn 2 — wns 
25m 8 - lQmfini 4- bmfrA 



5mi-2 rAmh 4- mini 



5 ma 4- 2 mln* — minJ 



+ 10m 2 ni-5m a nJ- 


- 4 ron* 4- 4 mn a 


4-10m 2 n$ 


- 4 mn* 4- 2 mn 2 


-Sm 2 ^ 


4- 2 mn 9 — mni 


— bm*n* 


4- 2 mn 8 — mnf 



254 



FIRST COURSE IN ALGEBRA 



1. 

Squaring, 



2. 



Vx - 6 = 6. 

x - 6 = 25. 
x = 81. 



Page 307 

7. 



3. 




'x + 9 + 5 =17. 

4 V s + 9 = 12. 

Vx + 9 = 3. 

x + 9 = 9. 

x = 0. 

v^2xT2 = 2. 

2x + 2 = 8. 

2x = 6. 

x = 8. 



5. ^24x -19 + 4 = l. 

^24x-19 = -8. 
24x-19=-27. 
24x = -8. 

* = -*. 

6. 2-y26x -5 + 13 = 3. 

2 \^26x-5 = - 10. 
\^26x-5 = -5. 
26x-6=-126. 
26x = -120. 



5xV^x = lsV8x. 
x V2x = 3 V8x. 
2x* = 72x. 
x 8 -36x = 0. 
x(x a -36) = 0. 

z = 0, 6, or — 6. 

8. VTx = y/x + 3. 
2 Vx = Vx + 3. 

Vx = 3. 
x = 9. 

9. V3x a -2 + x = 8. 

V3x a -2 = 8 - x. 
3x a -2 = 64-16x + x 2 - 

(x + H)(x-3) = 0. 

x=3or — 11. 

10. V2x +7-^1 + 3x = 0. 

^2x + 7=^10 + 3x. 
2x + 7 = 10 + 3x. 
x = -3. 



11. ^x a - x+2+3 = 5. 

y/x* - x + 2 = 2. 

x a _ x + 2 = 8. 

(x-3)(x + 2) = 0. 

x=3 or -2. 

12. ^8 5-5x + ^10x-45 = 0. 

^85-5x = -^10x-46. 
86-6x = -10» + 45. 
6x = -40, or 
x = — 8. 



13. 



14. 



V2x + 8 = Vl6 - x a + 2x - 6. 
4x a + 12x + 9 = 16 - x a + 2x - 6. 
x = — 2 or 0. 
The value — 2 for x is rejected. 

V2 + x + Vl0-3x = 4. 

Vl0-3x = 4 - V2 + x. 
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10 - 8x = 16 - 8 V2 + X + 2 + z. 

-8-4x = -8V2 + x. 

Dividing, x + 2 = 2 V2~+x. 

x 2 + 4x + 4 = 8 + 4x. 
x = 2 or - 2. 



15. Vx-2 + V4x + 1 = 3. 



V4x + 1 = 3 - Vx-2. 



4x + 1 = 9 - 6 Vx-2 + x - 2. 

8x- 6 = -6 Vx-2. 

Dividing, x - 2 = - 2 Vx-2. 

x a -4x + 4=4x-8. 

(x - 6) (x - 2) = 0. 

x = 6 or 2. 
The value 6 for x is rejected. 



16. V2x4 7= Vx + 2. V5x + 2 _ / 7x-2 

2x + 7 = x + 4Vx + 4. ' V2x-4~ * 3aj - 8 

x + 3 = 4vx. 5x + 2 _ 7x-2 

x 2 + 6x+9 = 16x. 2x-4~~3x-8' 

x = 9 or 1. x = 6 or - 4. 

17. Vx + 2 = Vx" + 2. , 

x + 2 = x + 4VS + 4. 20. £±*>! = — * 

-2 = 4Vx". 3 (* + *)* 

4 = 16 x. Clearing, x + 4 = 9. 

x = J. x = 5. 
The value £ for x does not satisfy. 

VxT9 4 ^L? = 16 

Vx + 2 



18 - _/— - = g' s + 2 9 

x = 7. 
2 Va Vx+Ta 



21. 



= 0. 



Vx- a 3 Va 

2 Va Vx+Ta 

Vx - a 3 Va 
4a x + 4a 

^_— — 7TZT ' ' ' ^ • 

x — a 9a 
(x + 8a)(x-5a) = 0. 

x = 5 a or — 8 a. 
The value — 8 a for x is rejected. 
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M 9x + 8 =( i0x + 10)i 

(8x + l)i 
Clearing, 9x + 8 = (80x a + 162 x + 19)1. 

81 x* + 144x + 64 = 80 a* + 162 x -f 19. 
x a -18x + 46 = 0. 

x = 8 or 15. 

Clearing, Clearing, J + x = l + 2x. 

46-10V2x = V2x + 1. x = -J. 

4 = V2x. The value — J for x does not sat- 

2 x = 16, isfy, for the check involves division 

or x = 8. by zero, which is excluded. 

25. (8x)l-(8x-16)i = 



Clearing, < 8 *- 16 > J 

(64 x* - 120x)l ~(8x - 16) = 7. 

2(16x a - 30x)l - 8x + 15 = 7. 

(16x a -30x)i = 4x-4. 

16x a - 30x = 16x a - 32 x + 16. 
2x=16, 
or x = 8. 

26. (x-l)l + (8x+l)i = 6. 

(3x+l)l = 6-(x-l)i. 

8x + 1 = 36 - 12 Vx-1 + x - 1. 

2x-34 = - 12 Vx - 1. 

x - 17 = - 6 Vx-1. 
x a - 34x + 289 = 36x - 36. 
x a -70x + 325 = 0. 

x = 5 or 65. 
The value 65 for x is rejected, as it does not satisfy the equation. 

27. Vx + 3 + Vx-4 = V4x-3. 
Squaring, 

x + 3 + 2Vx a -x-12 + x-4 = 4x-3. 

2 VxS-x- 12 = 2x-2. 
x 2 -x- 12 = x a -2x+ 1. 
x = 13. 
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28. V2x-1 + Vs+3 - V 3x+2 = 0. 

V2x -1 -f Vg -f 3 = V3x 4- 2. 
2x-l4-2V2x 2 4-5 x^34-s4-3 = 3x4-2. 

2V2x 2 + 5x-8 = 0. 
2x 2 4-5x-8 = 0. 

x = J or — 3. 

29. V2x-1+ Vx+ 3 4- V3X4-2 = 0. 

V3x + 2 = - V2x-1 - Vx 4- 3. 
3x4-2 = 2x -l4-2V2x 2 4-5x-34-s4-3. 
= 2V2x 2 4-5x-3. 
2x 2 4-5x-3 = 0. 

Neither value satisfies. z "'° ~~ 

80. V3x + 9-V8x 2 + x + 6 -3 = 0. 

V3x + 9-V8x 2 + x+ = 6 =3. 
8x4-9- V8x 2 4-x4-6 

V8x 2 + x + 6 
8x 2 4-x4-6 

The value — 2 for x does not satisfy. 



= 9. 

= 3x. 

= 9x 2 . 
x = 3 or 



-2. 



81. 



26 - 2 = 0. 

= 2. 



\9 _ V 30 - V20 + VlOx" 

\ 9 - V 30 - V20 + VlOx-25 

9 _ V 30 - V20 + VlO x - 25 . = 4. 

_ V 30 - V20 + VlO x - 25 = - 5. 

30 - V20 + VlOx - 25 = 25. 

-V20 + VlOx-25 =-5. 

20 + VlOx-25 = 26. 

VlO x - 25 =5. 

10x-25 =25. 
x = 6. 



32. x + 2Vx-8 = 0. 

x-8 = -2Vx. 
x 2 -16x4-64 = 4x. 

x = 4 or 16. 
The value 16 for x is rejected. 



33. 2x-7x* + 3 

2x4-3 

4x 2 4- 12x + 9 

x 



0. 

7xi 
49 x. 
9 or 
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85. 



«* = — . ™ 3fl* 



m 



4 



I> = ±!v2tfm. JR=±2-<4. 

m 

i-^. 40.(£VJTvl) = *_«,. 

^ * JP(2-V2)=4JF-4a*. 

"T" 2? = ± a V4 _ 2 V2, . 

& ana a = ± • 

and l = ^' 41. v = Vs^fl. 



86. 4 = irB*. „ = A 21-^-14000 



\ \6280/ 



R = ± yj— = 7 miles, approximately. 

1 , — 42. .970t*K - px* = 0. 

= ± - V ^ lir - Substituting, 

9760x-32x a = 0. 
37. V = ZZ-=.. x = 0or305. 




Therefore the distance was 305 

48. .976u a x-flrx a = 0. 
Substituting, 






m 390.4 ** - 32 • 160,000 = 0. 

88. ^ + S* = iP. 400 

4 = 



iP = 



453 3.49 

= 114.5. 



2S r- Therefore the velocity was 114.6 

■B = ± — "V 3. f ee t per second. 
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2 ?2 = ^. 3. S = * 

x a y^ ** V* 

Substituting, 1 = 15. Substituting, 5 = ^. 

10 y a * £. 

6^ = 150. ^ 

y a = 26. y2 = X* 
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5. X\ : £2 : 

Substituting, 4 : x% 

4_ 

10 



lis : A* 
ga 

100* 
40. 



80 • 450 45 • 400 



6. 



V\ : 2fe = — : - 



Substituting, A: 2^2 

A 
m 



ya = — 



1 1 

Z\ Z 2 

k m 

y* 

k' 
hk 
m' 



8. 

Substituting, 



x 2 
_3 

x 2 
_3 

X2 
X2 



y2«2* 
4.5 

20- 2 

1 

• 

2 
6. 



9. 



Xi : « 2 = — : — 



Substituting, — = - 



10. 

Substituting, 



11. 

Substituting, 



Xi 

10 

Xi 

10 

Xt 

di 
d* 
64 
<h 

64 
^2 

Zi 
V 2 

80 
45 



2l Z 2 

2 4 



6 9 
3 

4 

7J. 

t? 

w 

16* 

(^2 

4 
256. 

Il Tl 
P1P2' 
400 450 

15 : P* 



P 2 16 

P* = 30. 



12. (a) Z± = ^ 



El 
TT 2 

100 



ft 

4000 



W 2 8000 
W 2 = 75. 
Therefore the weight is 75 pounds. 
100^4000 

K ' W 2 2000* 
W 2 = 60. 
Therefore the weight is 50 pounds. 

v ' 100 4000 
Therefore W 2 = 0. 

13. Let Ei and B 2 represent the 
number of revolutions and Z>i and 
D 2 the diameters. 

Hi : R 2 = — : — — • 
ft ft 

360 : ft = fV : i- 

3il2 



,« 



72 = 



14 



Whence 2J 2 = 336. 

14. Let h and t 2 represent the 
times and Di and D 2 the distances. 

*_i = ft. 

< 2 ft 

4| _ 5280 

"2" 



or 



15. 



ft 

4* ft = 10,560, 
D 2 = 2400 feet. 



» = 



r«l, 



or 



^2 



Pi'F 
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or 
Solving, 



24_48 
ri""80' 

JL-A 
Fi~30' 

Vt = 16 cubic inches. 



16. Let Di and D% represent the 
distances, and t\ and £, the times. 

Then Di : D% = t} : t}. 
16:D,= 1:36. 
86.16=i)|,ori)| = 676. 

17. Let Ii and Is represent the 
intensities, and D\ and X> 8 the dis- 
tances. 





1 


1 

• | 

Af 2 




/2 


1 

16 : 


1 
36* 




36 


u 

16* 


Ii = 


}/* 



The first intensity is f of the 
second. 

18. Let I\ and I* represent the 
intensities, and Di and D 2 the dis- 
tances. Ii 1 1 

*2 = V*1)~2' 



4 81 Di 

1 ^1 
4~ 81 

J> 2 2 = ¥. 
Whence D 2 = 4}. 

Therefore it must be placed 4} 

feet from the light. 

— = — — 
2/~8i : D a ' 

Whence D = f V2. 
Therefore it must be placed $ V% 
feet from the light. 



19. Let W\ and TT 2 represent the 
weights, and D\ and D% the dis- 
tances. 

(a) TT 1 :TT a = i-:i-. 
X ' Itf D* 



'2 



100 



TT 8 4000* 50002 

lOOjF, 

26 ~ 16 ' 
Whence W* = 64. 
Therefore it weighs 64 pounds. 

100 1 1 



« 



TT 2 4000» * 6000a 
100 _ W 2 
36 ~ 



or 



or 



16 
W 2 = 44J. 
Therefore it weighs 44$ pounds. 

(c \ 100 = 1 . 1 

W TT 2 4000*' 8000* " 

H 11 = ^«» 
TT 2 = 25. 



Therefore it weighs 25 pounds. 

90. Let A\ and -4 2 represent the 
areas, and r\ and r s the radii respec- 
tively. 



Then 



In this case 



Whence 



4 = !i 

^2 r* 
154 



7* 



504 



r„ = 3 V21 inches. 



21. Let W\ and W 2 represent the 
weights, and R\ and R? the radii 
respectively. 

Then 



W x R} 



6 



Rj 
TT a ~6« 



Whence TP 2 = 162. 

Therefore it weighs 162 pounds. 
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22. Let t\ and U represent the 
times, and l\ and h the lengths 
respectively. 



Then 



Solving, 



1 _ VlOO 

<a Vei 

= ¥• 
* = *• 



Therefore it requires $ of a second. 

28. As in Ex. 22, l = -i??. 

o 1 100 

Squaring, - = — . 

Whence l 2 = 400. 

Therefore its length is 400 centi- 
meters. 

24. Let p\ and p 2 represent the 
pressures, <t\ and a* the areas, and 
Vi and v 2 the velocities respectively. 



Then pi : p 2 = a^ 2 : O20 2 2 . 

.9:18 = 1.225:9tJ 2 2 . 

8.1v 2 2 = 226.18, 

or v 2 = 10 Vs. 

Therefore the velocity is 10 V6 
miles per hour. 

25. The weights of spheres of the 
same material vary as the cubes of 
their diameters. 

The pull of a weight on a lever 
arm varies inversely as the distance 
from the fulcrum. 

The pressure of sunlight on a 
planet varies directly as the square 
of the planet's diameter, and in- 
versely as the square of the planet's 
distance from the sun. 
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1. 3 V^T + 4 V3i _ 2 V3I = 5 V3T. 

2. vCTI = 2 V3i . 

3. V-25 = 5 VCT. 

4. 6 V^l + VTq = 6 vCT + 3 V3I = g VZT. 

5. V^4 + V- 16 = 2 V^l + 4 vCl = 6 VTl. 

6. 6 V- 36s 2 - 2 V- 49x 2 = 30 a; V^T _ Ua V^l = 16x V^l. 

7. V- 18 + V^8 = 3 V^2 + 2 vCTi = 5 V32. 

8. (- 12)i + (- 27)i = 2 V^3 + 3 V^3 = 5 yfZ%. 

9. 3 + 2 V^l + 5-6 V3T = 8-4 V^l. 

10. 6V-x 2 -7a-3\^x2=6xV^l-7a-3xV^Tl 

= 2x V^i - 7a. 

U. 4 - 8 V^T + 16-3 V^4 = 20-8 V3I_ 6 VZT = 20 - 14 V^l. 
12. 6-2 V-64& 2 - 3 V-26x 2 + 8 = 14 - 16 x V^T - 16 x V^l 

= 14-31xVTl. 
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13. 18 - 3(- 1)1 + 6(- 2)1 + (- 100)1 + 4 

= 22-3 V^T + a V^2 + 10 V^l 
= 22 + 7 V3T + a V^2. 



8 



6 



14. 6 V^3 + 3 vT2 - V- 27 + 2 V3 

= s VZ8 + 8 V^2 - 3 V3§ + 4 VT2 

= 2 v^3 + 7 vr^. 

15. 6V-4a*-7a*vC79 + 3V3a_6V-24 

= 12 a? VZ~l - 21 a 2 V3T + 3 V^e - 10 V^ 
= _ 9a 2 V^Hl - 7 VTS, 

16. (12 - 6 V^9) - (16 + 2 V-36) = 12-18 V^l _ is _ 12 V^l 

= _ 8 - 30 vCl. 

17. 3a-2x-(2aV-a 2 -6ra 2 V3T) 

= 3a-2x-2a 2 V3i + 5ra 2 V r I~l 

= 3a - 2x - a 2 (2 - 6r) V^i. 

18. (x — i y) — (n — it?) = x — iy — n + iv = x — n — (y — v) i. 

19. V-10 = VIo • V^TT. 23. a VTft = a Vft • V^T. 
90. V^6 = V6 • V^i. 24. V-a-6 = V-l(a + 6) 

21. 2V33 = 2V3.V3i. = Va + 6- V^i. 

22. V^ = Va • "v^T. 

Page 320 

1. (v^Ti)5 = ( VZT) 2 ( V3T)2( V3I) = (- l) (- l) V^i - V^T. 

2. (V3T)6 = (VI3)6(V^ = V3i.VZT =: _.i. 

3. (VTT)t = (V3T)6(V3I) = _ 1 VTT. 

4. ( V^T)8 = ( V31)6 (vC^[)2 = (_!)(_ 1) = 1. 

5. 2\^.3V3i = 6(V3i)(VZ~I) = _6. 

e. VTTq . V- la = 3 • V3I . 4 . V3T = 12 (- 1) = - 12. 

7. (v^T6)(-V^) = v^.v^Tl(-v^\/^=(-V30)(-l)= V30. 

8. V-25 • V3 = 6 V^l . V3 = 6 V^3. 

9. 2 V^3 . 3 V^2 = 2 V3 . vCl. 3 V2 • vTT = 6 V5 (- i) = - 6 Va. 

10. V- m . V— n= Vm • V— 1 . Vn . V— 1 = Vmn( — 1) = — Vmn. 

11. (4V^l)(-3V^6) = 4V6.V3i(_3) Va. VTi 

= - 12 V30(- 1) = 12 V30. 

12. Va + 6 • V-a-6 = Va + 6 . V a + 6 . VZTi = (a + 6) V^i. 

13. (2 + VTT)( 2 - V3T) = 4 - (- 1) = 4 + 1 = 5. 
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14. (3 + V^2) (3 _ V~2) = (3 + V2 • VTI) (3 - V2 . V3"i) 

= 9-2(-l) = 9 + 2 = ll. 

15. (4 -2 Vsi) (4 + 2 V5i) = 16 - 12 (- 1) = 16 + 12= 28. 

16. (3 + V3T) (6 - V32) = (3 + V3T) (6 - V2 • vC~i) 

= 18 + 6 V^T - 3 V2 • V3i _ V2(- 1) 
= 18 + 6 V^i _ 3 y/~2 + V2. 

17. (4-2i>(3-2V3i)=12-6i-8iV3 + 4V8(-l) 

= 12-6i-8iV3-4V3. 

18. (a + ib) (c + id) = ac + ibc + adi -f bdi 2 = ac + t&c + adi — M. 

19. (a + ibf = a? + 2aU + i 2 ** 2 = a 2 + 2a6i - 6 s . 

20. (a + bi) (a - 6i) = a 2 - ^i 2 = a 2 + 6 s . 

- 1 + V3 ■ V^l V- 1-2 V3.V^l + 3(-l) 
2 / 4 



M .(_I + .VT3)'.(: 



1_2V3"3_3 __i_V33 



*(-H^)*-( 



4 2 

- 1 - 1 V3 • V^lV 



; 



_ l + 2V3-V^7 + 3(-l) 

4 
_ -2 + 2V^3 _ V^3-l 
~ 4 ~ 2 

28. (x - iy)* - (x + iy) 2 = (x 2 - 2xyi + iV) - (x 2 + 2xyt + ity 2 ) 

= x 2 - 2xyi + y 2 - x 2 + 2xyi - y 2 
= — 4 xyi. 

-(-H^M-H^y 

_ / _i + V3.V3i \8 / -l- V3.V3I Y 

= j[(__l)8 + 3(_i)2 V3v^Tl + 3(- 1)(V3 V^i) 2 
+ ( V§ V^i) 8 ] - $ [(- 1)3 + 3(- 1) 2 (- Vs V^Ti) 
+ 3 (- 1)(- V3 VTT) 2 + (- V§ VZ1) 8 ] 
- 1 + 3 V§ V^i + 9 - 3 V5 V3i 



8 



_ 1 _ 3 V3 y/ r Z\ + Q + 3 V3 y/~Z\ 



8 



= 0. 



25. (a + i Vl - x 2 ) (a - i Vl - x 2 ) = a 2 - i 2 (1 - x 2 ) = a 2 + 1 - 



X s 
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VZ2 V^2-V^2 V2. VZf. V2. V3T 



-2 



-. y— 3 /— ^ V3e V3<j.V32 Ve.vCI.v^. V3T 

2. v-6 + v-2 = - T= = -^ = — ^£= = — ^ — ;= — - t= 

-Vl2 



-2 



VZ*2 V-2-VZ2 V2-V3i.V2.V3i 
= V3. 



», 2 V33^3V3I = ^ = 2 ^^ '^ = i^ 

SV-l 3VT3-V3i -3 

V34 Vi V3T V(3Tji - VI V2 2 
. /^ r—k V5 V6-VT2 V5V2.V3T 

5. V6-W-2 = — — = = — —= = — - — -= — - — —= 

V^2 V-2-V-2 V2. V-l. V2- V-i 

= Vi2_VrT = _ V5 vrl = _ v -3 

M -25)U ( -81)U^ = ^gtp; 

V-81 V_81-V(-l)« 

^ v^.v:n.V3i.v3i.vzi = ..V5 = i v - 

"V8i.V3I.V3I.V3I.V3T -3 "3 • 



7. Vox -*- V— x = 



Vox Vox- V~ 



Va- V3T 



-1 



L _ Vax-VZI 

V3^ V3J . V3T Vx . V3i . V~- 

= -VZi 



8. 



— /—r_ V3~a_ V— a- V3ft_ Va- V— 1- V&. V— 1 
V3& V3&.V36 Vft. V3J. V&. V3i 
— Va5 Va5 



-6 6 

9. (-5ax)U(-2x)i = ^S=^3^^E2 

V-2x V-2x- VZ<& 
_ V5 ax • V - 1 . V2 . VZ~T _ VlOa 
V2x • V— 1 . V2 • V— 1 ~~ 



^ =iVlOa. 
-2 2 



10. 



TEACHERS' EDITION 
[( _ *)i - (-a 2 )*] , (- a) i = <tt-V=+ 
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— a 



_ (V^fi - 4/3^) ^(_ a )8 

= (^^^-^^^{^ 
^JCTi ^(_ a )8 

a 2 Va — a Va 4/- v- , 1V 4/- 
= = ava-vo = (a-l) v a. 



2 (l + VTT) 



ll. 2 -?- (l - V3i) = 



l_VZT (i_VTi)(i + V=l) 



2 + 2V-TT 



12. 



1 + 1 
3 ^_ (2 _ VZ2) = 



= i + V-T. 

3 



3(2 + VT2) 



6+3 V- 2 

4 + 2 



2-VT2 (2- V r T2)(2 + V^2) 



= 1 + ^VT2. 
2 



13. 



VTi + 8 (V3i + 3)(V31-3) 



-1-9 



14. 3 



15. 



16. 
17. 
18. 



VT<U(2VT3 + 2) = 8VZi = 3VT2(2V-3-2) 

2 V^3 + 2 (2 V-^3 + 2) (2 vC~3 _ 2) 
_ -6V6-6V^2 _3V6 + 3V^2 
~ -12-4 ~ 8 

- 1 + V^3 _ (- 1 + V^3)(- 1 + V^3) _ 1 - 2 V^3 _ 3 
_ 1 _ VZ3 ~ (- 1 - VT8)(_ l + V^3) " 1 + 3 

= -j_jVZ3. 

l + i _ (l + i)(l + t) _ l + 2i-l _ . 
a _ a (a — 6i) _ fl2 — «6i 



a + 6i (a + &t)(a-6i) a 2 + 6 s 
a + ifr _ (a + tft)(c - frfl _ ac + bci - adi - Vbd 
c + id~ (c + id) (c - id) ~ c 2 - t*d 2 

__ ac + bci — adi + bd 
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• 

19. (2 ± V^8)« - 4(2 ± vTs) + 7 = 0, or = 0. Yes. 

20. (2 + 8 vCT)_+ (2-3 vTT) = 4, a real number. They are. 
And (2 + 3 V-l) (2-3 V^l) - 13, a real number. They are. 

21. Let a + b V — 1 an d a — b V— 1 = the conjugate complex numbers. 

a + b V— 1 + a — b V— 1 = 2 a, a real number. 
(a + b V3I) ( a _ & VZT) = [a« - ( - 1) &*] 

= cP + 6 s , a real number. 

q + 6V3i _ (q + 6\/Ti)( a + 6yri) 

a - 6>/Ti " ( a _ ft VZW a + 6 VTi) 

a» + 2a&V_l-6« 
= » a complex number. 

a* + 6* 

28. Lines 1 and 2 are obvious identities and are therefore correct. Line 
3 assumes that division of imaginaries is performed by direct division of 
r adica nd by radicand, which is not true. In line 3, th e firs t member 

V— l / VI VI V— l V— l 

— •=- = v — 1 and the second member — == = , — = 

VI V-l VTlV^l -i 

= — v-l. But V— 1 t£ — V— l. For the correct and general method 

see paragraph 2, section 119 of the text 

Page 323 

1- s a + 4s + 12 = 0. 

Qni«i n <. - 4 ± Vie - 48 -4 + 4V32 j-— 

Solving, x = — = - = — 2 ± 2 V— 2. 

2 2 

*• x a -6a? + 86 = 0. 

Solving, x= 6*v56^i5 = 6 + 6yrj = 3±8V -- 



8. 



2 2 

a? + 5x + 7 = 0. 
__ - 6 ± V26 - 28 -5±VT8 



Solving, z = 

2 2 

4 ' x«-8 x + 10 = 0. 

Solving, «- g±V*»-40 _ 8± V^Sl 

2 2 

5# 2x« + 6x + 5 = 0. 

Solving, x = rj ± V36 - 40 __ - 6 + 2 V^T _ - 3 ± V^l 

4 ~ 4 ~~ 2 

3x 2 - 7x + 6 = 0. 
Solving, x = 7 ± V49 - 72 7 ± V-23 

a - a 



6. 



!TSH 
UZ1 
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7. 



38=1. 
w aJ 8 — 1 = 

»»<» (*-!)(«• + » + i) = a 

Whence ' , 

x = 1. 

a 2 + a? + 1 = 0. 

Solving, z _ -li: Vl~4 __ -1 ±VZ Ts 

2 9 



8. 



a; 8 = 8. 

a 8 - 8 = 0. 
(s-2)(32 +2a . + 4)=:() 

a; = 2. 
3 2 + 2s + 4 = 0. 



. r: Solving, 


„_-2±V4-16 -2±2VT3 
2 ' 2 


9. 


a* = - 27. 


> 


& 8 + 27 = 0. 
(3 + 3)(z2_3 x + 9)==0 




x = -3. 




« 2 -8a; + 9 = 0. 


Solving, 


t _3±Vq-36 3 + 3VZs 
2 " 2 


10. 


**= 1. 




a* - 1 = 0. 
(* 2 + l)(a:-t-l)(a:-l) = o. 




x = 1 or - 1. 




a> = ± -vCT. 


11. 


a* =16. 




a;* - 16 = 0. 
(* 2 + 4)(* + 2)(s-2) = 0. 


i 


x = ±2. 


1 

1 


x = ±2 VCI. 


12. 


a* = l. 




x 6 - 1 = 0. 


(*-f l)(x a - 


(* 8 + l)(a; 8 -i) = o. 
s + l)(a-l)(a: 2 --a; + l) = o. 




« = ±1. 




z 2 - a; + 1 = 0. 



= -l±VT3. 
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1±VT^4 1±VT3 
Solving, x = = , 

and x a + x + 1 = 0. 

c~i„* * -1±VT^4 -i±VT3 

Solving, x = - = 

13. x« = 64. 

z* - 64 = 0. 

(x« + 8)(x«-8) = 0. 

(x + 2)(*» - 2x + 4)(x - 2)(x« - 2x + 4) = 0. 

x = ± 2. 
x*-2x + 4 = 0. 

and x* + 2x-f4 = 0. 

01 . - 2 ± V4 - 16 -2±2V^3 , , ^— = 
Solving, x = =- = =- = -liV-3. 

14. Two, three, four, six. 

15. Any real number may have n nth roots. 
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2. Let x equal the number of minute spaces that the minute hand 
travels from its position at 7 o'clock until it overtakes the hour hand. 
Obviously the minute hand travels 85 minute spaces more than the hour 
hand. 

Then x = (x - 35) 12. 

Whence x = 38ft. 

8. Let x equal the number of minute spaces that the minute hand 
travels from its position at 2 o'clock until it is in the required position. 
For the first of the required positions the minute hand must gain 10 min- 
ute spaces over the hour hand ; for the second position 40 spaces. 

Then x=(x-10)12. 

Whence x=10}£, 

and x = (x — 40) 12. 

Whence x = 43ft. 

4. Let x equal the number of minute spaces passed over by the 
minute hand in going from its position at 6 o'clock to the required position. 
For the first it must gain 40 spaces and for the second 20 spaces. 
Then x = (x - 40) 12. 
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Whence x = 43^, 

and x = (x - 20) 12. 

Whence x = 21^. 

5. Let x equal the number of minute spaces passed over by the 
minute hand in going from its position at 5 o'clock to the required 
position. Now if the hands are at right angles, one is 15 minute spaces 
from the other. For the first position the minute hand must gain 10 spaces 
and for the second 40 spaces. 

Then x = (x - 10) 12. 

Whence x = 10}f, 

and x = (x - 40) 12. 

Whence x = 43^ T . 

7. Let x equal the number of days from April 28, 1009, until the 

next conjunction. 

x x 

Then, as in Exercise 6, — = h 1. 

' 226 366 

Whence x = 686+. 

Therefore the required date is December 5, 1910. 

8. Let x equal the number of days from opposition to opposition. 

x x 

Then — = — + 1. 

366 4332 

Whence . x = 398+. 

Therefore the required date is April 2, 1910. 

9. Let x equal the number of days from opposition to opposition. 

Then — = — ?— + 1. 

366 10,769 

Whence x = 377 + . 

Therefore the required date is April 15, 1910. 

10. Let x equal the number of hours from the start until they are 
again together. 

Then — = - + 1. 

2J 3 

Whence x = 16. 

11. Reducing 2}, 3}, and 4$ to a common denominator gives y^, \%°- y 
and^. 

The L.C.M. of the numerators is 6600. 

The L.C.M. of the fractions is Ajjo = 110. 

Hence the three are together 110 hours after the start 



270 FIRST COURSE IN ALGEBRA 

12. Yes. 15 + 2} = 6, and 16 -*- 8 = 5. Yes. 

13. Yes ; Yes. 

11 10 22 L.C.M. of numerators _ 110 
4 3 6 6.C.D. of denominators 1 

15. Rule. Divide the L.C.M. of the numerators by the G.C.D. of 
the denominators. 

L.C.M. of J, J, and V is V or Of 

16. L.C.M. of - and - = — = ac. 

b d 1 

Tr.w* ac A e ace 
L.C.M. of - f - » and - = — = ace. 

b d / 1 

17. Let x equal the number of ounces needed. 

m, 56 70 

Then = 

56 + x 100 

Whence x = 24. 



18. 



16- 410 

\-x 

100 18 



410 + x 100 
6560 + 100 x = 7380 + 18 x. 
Whence x = 10 pounds. 

19. Let m equal the number of gallons of milk and w the number of 
gallons of water. 

Then m + w = 30, (1) 

20 m 

and . ™-=™. (2) 

30 100 W 

Solving '(1) and (2), m = 24, 

and w = Q. 

20. Let x equal the number of gallons of 00% alcohol. 

xH 10 



100 100 92 

Then - 



x + 10 100 

Whence x = 15. 

21. Let x equal the number of gallons of 95% alcohol and y the number 
i gallons of 15% alcohol. 



Then 
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.96x + .15y 45 



10 100 

and x + y = 10. 

Whence x =3f , 

and y = 6J. 

22. Let x equal the per cent of purity of the first, and y the per cent 
of purity of the second. 

8x + 12y 84 



Then 
and 



20 100 

3x + 2y 86 



5 100 

Whence x = 90%, 

and y = 80%. 



23. Let e equal the diameter of the earth in miles, and m the diameter 
of the moon in miles. 

Then e = » 

3 

and e — m = 6760. 

Whence e = 7920, 

and m = 2160. 

24. Let s equal the diameter of the sun in miles, and e the diameter of 
the earth in miles. 

Then « = 3220 + 109 e, 

and 8 + e = 874,420. 

Whence « = 866,600, 

and e = 7920. 

25. Let 8 equal the sun's distance from the earth in miles, and m the 
moon's distance from the earth in miles. 

Then s = 387 J m, 

and — - — = m + 498H. 

186,000 186,000 fT 

Whence 8 = 93,000,000, 

and m = 240,000. 

26. Let m equal the distance in miles from Mars to the sun, and e the 
distance in miles from the earth to the sun. 

Then m + e = 234,600,000, 

and m - e = 48,600,000. 

Whence m = 141,600,000, 

and e = 93,000,000. 
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27. Let j equal the diameter of Jupiter in miles, and e the diameter of 
the earth in miles. 

Then Jz== ~[r t 

and j + c = 94,820. 

Whence j = 86,400, 

and e=7920. 

28. Let x — the depth in inches. 
Then z + 1 = the width in inches, 

and x + 2 = the length in inches. 

Then 2x(x + 1) + 2x (x + 2) + 2(x + l)(x + 2) = 292. 

Whence 6x a + 12x + 4 = 292. 

Then x = 6, 

x + 1 = 7, 
and x + 2 = 8. 

29. Let x equal the side of the square in inches. Then x — 6 equals 
both the length and the width of the box. The depth is 3 inches. 

Therefore 3 (x - 6) (x - 6) = 300. 

Whence x = 16 or — 4. 

The area of the piece of tin is 266 square inches. 

30. The depth of the box is x inches. 
The length of the box is 12 — 2 x inches. 
The width of the box is 8 — 2 x inches. 

The volume equals x(12 - 2x)(8 - 2x) = 4x 8 - 40 x 2 + 96 x. 

81. 12x 2 -80x+96 = 0. 

3x 2 -20x + 24 = 0. ' 

e . . ^ . . 20 i V400 - 286 

Solving by formula, x = . 

6 

Whence x = 6.09+ or 1.66+ . 

Since 6.09 is more than half the width, the only answer is 1.66+ . 

32. Let w equal the width of the box in inches and d the depth of the 
box in inches. 

The volume = 8 dw. 
The surface = 8(2d + 2w) + 2dw. 
Therefore 8 dw = 192, 

and 16d + lQw + 2dw = 208. 

Whence d = 4, 

811(1 w = 6. 
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33. Let x equal the number of miles the head of the army has moved 
when the messenger reaches it. Then while the army moves x miles the 
messenger travels x + 26 miles. 

Now while the messenger returns x miles the army moves forward 
26 — x miles. Hence we have the proportion 

x _ 26 - x 

26 -f- x x 

Whence z = *fr V2 miles, the negative answer being impossible. 

But the messenger travels forward 26 + x miles and back x miles, a 

total of 2 + 2 x miles. This equals 26 + 26 V2 = 60.3+ miles. 



ANNOUNCEMENTS 



FIRST COURSE IN ALGEBRA 

By Herbert E. Hawkes, Assistant Profeaor of Mathematics in Yale Univenity, WiBiam A. 
Luby and Frank GTouton, Instructors in Mathematics, Cental High School, Kansas City, Mo. 

12mo t doth, dl+334 page*, lid price, $1.00 

A NEW BOOK DESIGNED FOR THE FIRST YEAR'S WORK 



I hare examined Hawkes, Luby, and Touton's First Course in Algebra with care, 
and have compared it with our present textbook in algebra. It covers very nearly the 
subjects which we take up in our first semester's work. The subjects are approached 
in a most careful and systematic way. I think such a book would train our pupils to 
clearer thinking and deeper insight into algebra, and consequently I am very favor- 
ably impressed with it. ETTA GRUNEWALD 

Teacher of Mathematics, High School, Rock Falls, 111. 

Hawkes, Luby, and Touton's First Course in Algebra is just the right size, has 
just the right balance between necessary and supplementary matter, and, best of all, 
treats the Equation with due importance. It is full of good sense as well as good 
mathematics. ISAAC THOMAS, Principal of High School, Rutland, Vt 



After a rather careful examination of Hawkes, Luby, and Touton's First Course in 
Algebra, and comparison of it with several other algebras recently published, it has 
been selected as the text for the classes in first-year algebra in Oberlin Academy for 
next year. I feel sure it will prove satisfactory. 

R. V. HILL, Instructor in Mathematics, Oberlin Academy, Oberlin, Ohio 

Hawkes, Luby, and Touton's First Course in Algebra appeals strongly to me. I 
shall try it out in a small class at my first opportunity. It impresses me with the 
conviction that it will show good working qualities. 

E. HERBERT BOTSFORD 
Principal Northside College Preparatory School, Williamstown, Mass. 

Three points impress me especially in Hawkes, Luby, and Touton's First Course 
in Algebra: (i) the clear ana logical presentation of elementary algebra; (2) the 
abundance of excellent problems throughout the book; (3) the idea of including, 
with short biographical notes, the portraits of famous mathematicians who have 
advanced the study of algebra. PHELPS NASH SWETT 

Department of Mathematics, Middlebury College, Middlebury, Vt. 

I can unreservedly say that Hawkes, Luby, and Touton's Algebra is the best text 
for first-year pupils that I have seen. In it sufficient attention is paid to graphs, 
substitutions, and physical formulae, but these have not been emphasized at the 
expense of algebra. 

F. W. HUTCHINSON, Principal of High School, Lee, Mass. 

GINN AND COMPANY : PUBLISHERS 



WENTWORTH'S 

PLANE GEOMETRY 

REVISED 

By GEORGE WENTWORTH and DAVID EUGENE SMITH 

The following are some of the features which characterize this book : 

1. Every effort has been made not only to preserve but to improve upon the sim- 
plicity of treatment, the clearness of expression, and the symmetry of page that have 
characterized the successive editions of the Wentworth Geometry. It has been the 
purpose to prepare a book that should do even more than maintain the traditions that 
this work has fostered. 

2. The proofs have been given substantially in full, to the end that the pupil may 
always have before him a model for his independent treatment of the exercises. 

3. The sequence of propositions has been improved in several respects, notably in 
the treatment of parallels. 

4. To meet a general demand, the number of propositions has been decreased so 
as to include only the great basal theorems and problems. 

5. The exercises, in some respects the most important part of a course in geometry, 
have been rendered more *tignifi»J in appearance and have been improved in con- 
tent The number of simple exercises has been greatly increased. 

6. The introduction has been made as concrete as is reasonable. Definitions have 
been postponed until they are actually needed, only well-recognized terms have been 
employed, the pupil is initiated at once into the practical use of the instruments, 
some of the reasons for studying geometry are early shown in an interesting way, and 
correlation is made with the simple algebra already studied. 



For a generation Wentworth's Geometry has been the leading textbook 
on the subject in America. It set a standard for usability that every subse- 
quent writer upon geometry has tried to follow, and the number of pupils 
who have testified to its excellence has run well into the millions. 

In undertaking to prepare a revision of this work, the authors have been 
guided by certain well-defined principles, based upon an extended investi- 
gation of the needs of the schools and upon a study of all that is best in 
the recent literature of the subject. 

They have put forth every effort to make it the best plane geometry 
that can be written. The publishers have in turn endeavored to manu- 
facture a book which will be unrivaled in excellence of printing, dura- 
bility and attractiveness of binding, and in clearness of type arrangement 
and illustrative diagrams. 

It is with pleasure and confidence that Ginn and Company present this 
book for the consideration of every teacher of geometry. 
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SHOP PROBLEMS IN MATHE 

MATICS 

By William E. Brbcksnridgr, Chairman of the Department of Mathematics, 

Samuel F. Mkkssrbau, Chairman of the Department of Woodworking, 

and Charles F. Moors, Chairman of the Department of Metal 

Working in Stuyvesant High School, New York City 
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THIS book aims to give a thorough training in the mathe- 
matical operations that are useful in shop practice, e.g. in 
Carpentry, Pattern Making and Foundry Work, Forging, and 
Machine Work, and at the same time to impart to the student 
much information in regard to shops and shop materials. The 
mathematical scope varies from addition of fractions to natural 
trigonometric functions. The problems are practical applica- 
tions of the processes of mathematics to the regular work of 
the shop. They are graded from simple work in board measure 
to the more difficult exercises of the machine shop. Through 
them students may obtain a double drill which will strengthen 
their mathematical ability and facilitate their shop work. 

All problems are based on actual experience. The slide rule is 
treated at length. Short methods and checks are emphasized. 
Clear explanations of the mechanical terms common to shop 
work and illustrations of the machinery and tools referred to in 
the text make the book an easy one for both student and 
teacher to handle. 

It should be useful in any school, elementary or advanced, 
where there are shops, as a review for supplementary work or 
as a textbook either in mathematics or shop work. 
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